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A BRAKE THAT WORKS 


he public is indebted to The Daily Mail, of London, 
for introducing, through its Geneva correspondent 
an engineer, who is credited with an invention of 
a mechanical brake which stops a train that is 


running at 50 miles an hour within a distance of 20 
yards Good jut what about the passengers? A 
train running at the rate of 50 miles an hour covers 
731-3 feet in a second; and to stop a train moving at 
this speed in 20 yards means that it must be brought to 
& full stop in 4-5 of a second. When we remember that, 
in an end-on collision, it takes several seconds for the 
momentum of the train to expend itself in telescoping 
ear into car, one is moved to ask what would be the 
condition of the living contents of a passenger car 
that was brought to a stop in a fraction of the time 
that it takes to bring the last car of a telescoping 
train to rest? 

>+e-m 
WHOM THE GODS WOULD DESTROY THEY FIRST 

MAKE MAD, 

The interference of the trades unions with the Brit 
ish workmen, with its consequent disastrous effect in 
the competitive market, has become such an old story 
as to render repetition unnecessary; but particular at 
tention should be drawn to the latest testimony in this 
direction, which is riven by Sir Hiram Maxim and 


relates to an occurrence in the Vickers-Maxim estal 


lishment As related in The ew York Sun, it seem 
that the wrganization had decided that a certain gun 
attachment should occupy a day and a quarter in the 
making When the firm introduced a special ma 


chine to manufacture this piece, the men still con 
tinued to urn out only one attachment in a day and 
quarter 4 German mechanic who happened to appl 
for work was placed in charge of one of the machines 
and turned out thirteen of the attachments in a single 
day Verily Whom the Gods would destroy they first 
make mad 
>-e-2> - 
THAT MESSAGE FROM MARS. 

It has been stated by an authority whose weight 

| be determined by the mental attitude of his 
ders, that the day is near at hand when we shal! be 

e to communicate with the other planets and pref 
erably with Mars It seems that in searching for a 
suitable location for a laboratory in which to conduct 
experiments in the wireless transmission of energy, 
Nicola Tesla fornd the desired conditions at a point 
some ten miles from Pike’s Peak, at an altitude of 
several thousand feet above the sea. During the eight 
or nine months wherein Mr. Tesla was busy in the 
rarefied atmosphere of his laboratory. he seems to 
have produced some very spectacular effects; for, 
whereas in his New York laboratory, he was able to 
produce electrical discharges only 16 feet in length, 
and of 8,000,000 volts pressure, he here gradually 
“learned how to confine electrical currents of a-pres 
sure of 50,000,000 voits; how to produce electrical 
movements up to 110,0€0 horse power,” and that he fin 
ally suceeeded in “obtaining electrical discharges meas 
uring from end to end 100 feet and more.” Yet, in spite 
of his familiarity with 50,000,000-volt currents, Mr. 
Tesla did not disdain to study “ certain feeble electrical 
disturbances which,. by their character, unmistakably 
showed that they were neither of solar origin nor pro- 
duced by any causes known to” him “ on the globe.” 
After deep thought upon the subject, he has finally 
‘arrived at the conviction, amounting almost to 
knowledge, that they must be of planetary origin.” 

It would be interesting, and possibly vastly enter- 
taining, to be supplied with the process of ratiocina- 
tien by which Mr. Tesla deduces from the existence of 
certain puzzling olectrical disturbances his “ convic- 
tion, amounting almost to knowledge,” that these dis- 
turbanees hac been launched at our particular planet 
from some other planet (preferably Mars), that was 
desirous of intercourse. Signor Marconi has suggest 
ed that these disturbances (which seem to have worked 
with such brilliant results upon Mr. Tesla’s imazine- 
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tion) were due to atmospheric electricity which is 
especially active at such a high altitude as that of 
Mr. Tesla’s laboratory; and Sir Norman Lockyer per- 
tinently asks why, if electrical energy had been trans- 
mitted from Mars, it should have made its presence 
manifest in Colorado only; since all magnetic observa- 


tories in the world would have been simultaneously 
aware of it? 

That some of the planets may be inhabited is possi 
ble, and there is nothing in our present knowledge of 
electricity absolutely to forbid the hope that in some 
future day we may learn how to fling forth intelli 
gible electrical impulses into inter-planetary or even 
inter-stellar space; but it will certainly need some 
thing more than mere observations of some unex- 
plained electrical impulses on a Colorado mountain to 
prove to a demonstration either the one proposition or 
the other. 

>_>? — 

CONTINENTAL CRITICISM OF THE 16-INCH GUN 

If we are to believe the artillery expert of the 
Krupps, and a German artillery officer who writes in a 
recent issue of La Revue Technique, American esti 
mates of the extreme range of which the new lv-inch 
gun will be capable, are altogether too sanguine The 
accepted maximum range of this weapon, as calculated 
by Major James M. Ingalls, the head of the Artillery 
School for Officers at Fort Monroe, is 20.9 miles; but 
the German expert denies that the gun can range 
further than 1% miles, while the writer in La Revue 
Technique claims that the maximum range of our new 


army gun is only about two-thirds of Major Ingalls’ es 


timate, or from 14 to 15 mile rhe latter estimate is 
arrived at by the “ method of vertical speeds expressed 
as functions of the times of flight With all due def 
erence to. these foreign criticisms, we pin our faith 


to Major Ingalls’ estimate, for we cannot forget that 
on a previous occasion, when the English artillery of- 
ficers, before firing the celebrated “ Jubilee” shot, in 
vited the artillery experts of the world, including 
Major Ingalls, to estimate the exact range of fhe shell, 
it was found after the shot was fired that while the Am 
erican expert had plotted the fall of the shot only a few 
hundred feet short of the actual distance, the other 
calculations placed the point of fall at a distance vary 
ing from 1,500 yards to some miles shert When the 
gun is finished, it will be interesting, as a verificatioa 
of the theories of ballistics, to fire an experimental 
shell from this weapon, as was done with the 9.2-incn 
gun in England, and at a later date with the 9.45 
Krupp gun at the Meppen proving ground 
—~—> + oe 
THE TUNNELING CRAZE 

For some occult reason the idea of tunneling beneath 
straits or estuaries possesses a strong fascination for 
a not inconsiderable section of the public We are all 
familiar with the proposed English Channel tunnel, 
which for half a century or more has been a favorite 
theme of the financial promoter; and the proposed tun- 
neling beneath the Irish Channel has been brought 
persistently into prominent notice, in spite of the 
fact that it is manifestly doomed to failure as a finan 
cial undertaking The latest tunnel proposal is that 
of a certain M. Berlier, who believes that if a double 
track line, 25 miles long, were carried beneath the 
Straits of Gibraltar, at a cost of $25,000,000, the outlay 
would be amply justified by the volume of traffic 
which would pass from continent to continent 

It is positively amusing to note the navieté with 
which this gentleman assures the public that, as the 
depth of the sea at this point does not exceed some 
thing over a thousand feet, the construction would be 
perfectly feasible. Apart from the fact that from 160 
feet to 180 feet is the limit beyond which it is im 
possible to carry on excavation under the compressed 
air system, a consideration which alone would prevent 
the construction of such a tunnel, there is the fact that 
the excessive grades which would be necessitated by 
the depth of the tunnel would render the cost of the 
operation abnormally high. This cost, taken with the 
heavy fixed charges, would render the scheme a losing 
venture from the very outset. 

a Sn tte ns 
THE ENLARGEMENT OF THE WHITE HOUSE, 
WASHINGTON 

The American public is confronted just now with an 
architectural problem that calls for the exercise of 
rare judgment and good taste in its solution. We refer 
to the proposed enlargement of the Executive Mansion 
of the United States, which for a long period of years 
has been popularly and affectionately known as the 
White House. No architect is qualified to undertake 
the task of enlarging and improving this structure 
who is not fully alive to the historical and sentimental 
associations from which it takes much of its charac- 
ter. The building itself carries a dignity which is due 
to the fact that, architecturally, it is true to the period 
and taste of the age in which it was designed, an 
built; and any changes which are made, to be in per- 
fect taste, should preserve this inherent simplicity and 
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dignity, and carefully avoid any of the meretricious 
embellishments which too frequently vulgarize our 
modern structures. If there ever was an architectural 
task that called in the highest degree for the truest ar- 
tistic instinct, it is this work of remodeling and en- 
larging the home of our Presidents. The American 
Institute of Architects have sounded a note of warn- 
ing, to which the nation will do well to take full heed. 
Without casting any reflections upon the architectural 
designs that are turned out by the army officers who 
are responsible for the government buildings, we must 
confess that the particular plan that has been drawn 
up for the enlargement of the White House conforms 
neither in general scope, nor in detail, to the require- 
ments of the case as we have outlined them above. 
There is nothing to be lost and everything to be gained 
by moving slowly in a matter of this importance. The 
capital city of the nation is not so profusely enriched 
with evidences of the architectural genius of this coun- 
try that it can afford to add one more to the many lost 
opportunities, of which too many of the buildings and 
statuary of the city are a permanent record. 





——— —> +? -- — 
SPEED RECORDS OF THE BICYCLE FOR 1900 
Although we have, many of us, lost the old-time en- 
thusiasm in the bicycle, the really wonderful perform- 
ances last year of riders who were paced by motor- 
cycles, are we!l worthy of a passing notice. From a 
perusal of the record table lately issued by the Inter- 
national Cyclists’ Union, the authority of whose tim 
ings is quite unimpeachable, we gather the following 
facts Although none of the records made in 1899 for 
a distance of a mile or under were surpassed, except 
that of *, of a mile with a flying start, all the records 
for distances from 1 mile up to 634 miles have been 
exceeded by a considerable margin, the great increase 
in speed in the longer distances being due to the intro- 
duction of improved motor-cycles for pacing the rid- 
ers. The record of a quarter of a mile with a flying 
start stands, as it did in 1899, at 20 seconds and for 1 
mile at 1 minute 222-5 seconds. Late in October of 
this year a rider covered, for the first time, a dis- 
tance of 40 miles within the hour, the exact’ distance 
yards Another rider, in an 


ridden being 40 miles 327 
attempt at the twenty-four hour record, covered 183 
miles in six hours, 349 miles in twelve hours, and 634 
miles in twenty-four hours. The speed of a quarter of 
a mile in 20 seconds is equal to a speed of 45 miles an 
hour, which is higher than the average speed, includ- 
ing stops, of any but a few express trains running to- 
day in this country. Such phenomenal speeds as these 
are rendered possible only by the pacing machine, and 
that they are made at all, proves that on level surfaces, 
the atmosphere affords by far the largest of the re- 
sistances encountered by a bicycle at speeds of over 12 
to 15 miles an hour. 
a i a 
TRANSMITTING SIGNALS THROUGH THE SEA. 

Experiments have recently been carried out by Prof. 
Elisha Gray, the object of which was to devise some 
apparatus by which the well-known power of water to 
transmit sound might be turned to practical account in 
the transmission of signals. The investigation was 
suggested to Prof. Gray by Mr. A. J. Mundy, of Boston, 
who collaborated in experiments, which have ap 
parently culminated in a highly successful test, made 
on the last day of the century. This test was carried 
out in a vessel, which was especially furnished for the 
purpose with a well-hole opening directly through the 
center of the boat, and extending 20 feet below the sea 
level, in which was suspended an 800-pound bell of 
the kind that is used for ordinary fog signaling. Suit- 
able mechanism was provided to enable the operator to 
ring the bell, making as many strokes as he might de- 
sire. It was found that at distances of a mile, or slight 
ly more, the sound of the bell could be distinctly heard 
without the use of a receiving apparatus, the sound 
traveling through the water and passing through the 
sides of the ship into the hold of the vessel. An ear 
trumpet, the mouth of which was sealed by a tin dia- 
phragm, was attached to the lower end of a leagth of 
gas pipe, and submerged 6 feet beneath the water, the 
inner end of the pipe terminating within the vessel: 
and with this receiver the submerged bell could be 
heard at a distance of 3 miles. For distances beyond 
this a special electrical receiver was used, the sub- 
merged part of which was connected with a common 
telephone receiver, installed within the ship. In a 
signed statement, to which were attached ‘the names 
of the inventors, and of representatives of the navy and 
the merchant marine, it is stated that when the sub- 
merged bell was struck, the sounds were heard through 
the electrical receiver at distances of from 1% to 12 
miles in the open sea. f 

The value of this invention is readily perceived. 
Its first application undoubtedly would be ia such dan- 
gerous localities as are now provided with the ordi 
nary fog signal which, although it has been heard at 
as great a distance as 15 miles, may at times be inau- 
dible at short ranges, because of the unfavorable con- 
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dition of the atmosphere. It is proposed by Prof. Gray 
to station a series of submerged bells at regular inter 
vals along the coast, which will be rung electrically 
from a shore station. It is claimed that a vessel pro- 
vided with receiving instruments would be completely 
safeguarded against running ashore during foggy 
weather. The device may also exercise an important 
influence on the future of submarine warfare, for the 
reason that, even in the case of the ordinary torpedo 
boat, running at the surface, the throb of the engines 
with this device at a con- 
that tne 


may be distinctly heard 


siderable distance. It is claimed, moreover, 
sounds will be even more distinct in the case of a com- 
pletely submerged vessel. 
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SOME OF THE SINGULAR FOODS OF THE FILIPINOS. 
BY GLORGE D. RICE, 

Your correspondent heaving had the privilege of in- 
vestigating the kinds of foods eaten by the native 
people of the Philippine Islands, some interesting in- 
formation may be given concerning the way in which 
the Filipino makes up a good dinner at low cost. 
rrobaviy the most common article of food that would 
not be desired by Americans “r others than the Fili- 
pinos is the grasshopper. In these islands the grass- 
hoppers not only grow in great numbers, but the size 
of the insect is large. There are those who make a 
business of catching the grasehoppers during the best 
season for them, which is in May, June, July and later 
\t first the grasshoppers begin to appear in swarms, 
As the grasshopper grows the pro- 


yut of small size 
portionate increase in size of the swarms is noticeable. 
\t first the clouis of hoppers passing overhead seemed 
omething like a hazy atmosphere; after a few weeks 
growth the clouds of hoppers become dark and heavy. 
ihey fly in large numbers, and the day is darkened as 
soon as swarms of hoppers appear in any vicinity. They 
usually light in the pastures, where they live on the 
smaller insects, the grass, the vegetation in general. 
When a swarm of full-sized grasshoppers lights on a 
other productive land the vegetation is al- 

In the meantime, however, 
with all his neighbors, have 


farm or 
most completely eaten off 
the owner of the land 
veen hard at work catching the grasshoppers. 

the mode of catching the grasshoppers in the Philip 
ines is interesiing There are always two or three 
elluoys stationed in the towers of the big church of 
ch city, town or barrio of the Philippine group, these 
sounding tue 
There are certain strokes for 
present there are 
These boys in 


there for the purpose of 
signal bells 


others for births, and at 


vs being 
various 
unerals 
signals for the approach of an army. 
the tower keep a sharp lookout for indications of the 
During the hopper 
and announce the 


approach of grasshopper swarms. 
eason they are particularly active, 
approach of the swarms as soon as seen, for the grass 
hoppers often merely pass over a town, but usually low 
nough to permit the natives to catch many of them 
As soon as the bellboys see that there are some scat 
tering grasshoppers in the air, as an advance guard 
to che main bedy, they sound the hopper signals on the 
bells and hundreds of expert grasshopper catchers with 
their nets turn out. 

There are several methods used by the natives for 
The most effective is the net. 
arranged with netting 
and to the latter is fixed a lorg 


catching grasshoppers 
This is a large outterfiy net, 
placed over a hoop 
handle. The native takes this handle, and with the 
mouth of the net toward the grasshoppers he rushes 
The 
grasshoppers always go in swarms, except the advance 
guard and the stragglers, and if anything occurs to dis- 
turb their flight they get confused and tumble into bags 
readily or fall into the open mouths of nets. They ‘ly 
so closely that they cannot well escape, as when they 
turn slightly out of their course they come into con- 


forth, bagging considerable numbers at each run 


tact with other grasshoppers next to them. 

The padder method for catching the hop”ers consists 
in using a long stick to the end of which is fixed a 
piece of flat wood, about ten inches in diameter. If 
the grasshoppers pass over one’s own property,then itis 
safe to use this affair, for then all of the grasshoppers 
which are killed by swinging this instrument through 
the clouds of insects as they Pass, are dropped to the 
ground, where they may be selected and picked up later 
on after the sun has thoroughly dried them out. An- 
other method consists in exploding cartridges in the 
midst of swarms of the insects, for the shock stuns 

ntities of the grasshoppers, and after an effective 
xplosion the ground is covered two or three inches 
distance of from 


deep with the grasshoppers for a 

twenty-five to thirty feet square 
Grasshopper catching is a profitable business in the 

Philippines 


in the 


Grasshoppers sell at $2 per sack, gold, 
larger cities of the islands, where the people 
do not have a chance to get at the insects in the fields. 
The sacks of the islands hold about a bushel. The 
&resshopper is a regular article in the markets for the 
entire esr, as after drying out the hopper can be 
kept indefiniiely. It is in the operation of drying that 
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the grasshopper is made eatable. I never saw a native 
eat a green grasshopper, but I have seen them eat 
tne dried ones by the pocketful on the street or in 
company at entertainments, ana by the dishfu- at the 
tavie at their homes. Your correspondent has tried 
the prepared grasshopper, and has experienced ne seri- 
ous results. The hopper is first so thoroughly dried 
out in the heat of the sun or in the bake oven that 
there is nothing left that is really objectionable, and 
a nice, crispy article of food results. This tastes 
sweet of itself, and something like ginger snaps. 
The natives usually sweeten the grasshoppers more by 
using a sprinkling of brown sugar. Then the con- 
fectioners make up grasshopper with sugar, chocolate 
trimmings and colored candies in such a way that a 
very nice tasting piece of confectionery is obtained. 

Tae housewife of the Philippines takes considerable 
delight in placing before you a nice grasshopper pie 
or cake. The grasshopper pie is the most wonderful 
dish, as the big hoppers are prepared in such a way 
that they do not lose their form or any of their parts. 
Care is taken to keep the grasshoppers intact, and they 
are artistically arranged on the top crust of the pie, 
while on the interior are some of the broken hoppers 
mixed with special foods. The grasshopper cake has 
the grasshoppers sprinkled through it, and resembles 
plum or raisin cake. 

In some sections of the islands the natives grind 
the crispy hoppers into a fine powder, and this powder 
is used for making articles of food, and in some places 
it is reduced to liquid form and taken as an article of 
drink, 

Another article of food which is relished by the 
natives is procured by collecting large quantities of 
moths from the rocks of the mountainous regions. In 
several spots in the mountains in Panay and other 
islands of the southern portion of the Philippine 
group I saw moths existing so thickly in the rocky 
tissues that they coul@ be scraped off into buckets by 
the quart. The moths secmed to mass in the crevices, 
and there hang. One could get a barrel of the moths 
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in a very short while. The natives have not failed 
to investigate the worth of the moth as an article of 
food, and they use the insect in large quantities. Their 
mode of catching consists in going to the hills in 
parties of a dozen or more with the proper bags and 
articles for collecting the moths. The scraping process 
is used in some sections of the islands, while in 
Negros Isle particularly I noticed that they adopted 
a different scheme. Here they spread a bamboo mat 
on the ground beneath an overhanging colony of the 
moths, and then proceed to disturb the insects with 
the point of a spear or piece of bamboo. The little 
insects lose their hold and drop to the mat. They are 
slow of action and before they can crawl away the 
game is bagred. 

The dainty natives will not eat the wings or the 
heads of the little moth, and so they now take steps 
to remove these objectionable parts. This operation 
consists in creating heat to such an extent that the 
tissues in the heads and wings become baked and 
crumble off. The natives accomplish this end by cut- 
ting holes in the earth, in which hot fires are burned 
until the earth is quite hot. Then the hot coals are 
taken away and the moths are put into the highly- 
heated openings. The intense heat crisps the head 
and wings to ashes, so that when removed from the 
hole and subjected to a sifting operation through net 
ting, the powdered parts are sifted off, leaving only 
the body. This process also does away with the legs. 
Often the moths in their present stage of preparation 
are eaten with some sugar or with other articles of 
food. Again the moths are used in conjunction with 
other mixes of food in the form of pudding and pre 
pared dishes. The cocoanut is liberally used in mix- 
tures with the moth*’and cocoanut cake and pie, and 
moth fillings are common. Then in some instances 
the moth is again baked and reduced to powder by 
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pounding in rice pounding bowls. The powder ob. 
tained in this way is sweetened and used in various 
forms. 

The horrible bat of the islands, which here grows in 
many cases to the size of the American chicken hawk 
is also eaten in some sections of the Philippines. The 
best classes of natives, however, do not eat the bats 
The mode of catching the bats is peculiar. The cities 
towns and barrios of all of the islan.s of the Philip 
pine group are quite overrun with bats, which fiy 
through the streets at night in large numbers. The) 
fly slowly and seem incapable of dodging articles in 
their path. Therefore, the native takes a long pole, 
puts a sort of combination hooked arrangement at the 
top and takes position in a street, and with the pole 
held erect waits for bats to come along and bump into 
the hooked portion. As the native sees a bat coming 
he plans to have the hook in its path, and as he moves 
the pole, so as to bring the hook into contact with the 
head of the bat, the later usually strikes it with a 
bang and drops to the earth stunned, when the native 
proceeds to promptly put the bat to death. After 
standing in his position for an hour or more, the 
native has a little pile of bats at his feet. These he 
takes to the market the next day and receives ab<zit 
two cents each for them. The bats are eaten only in 
small part. The wings, head, and, in fact, all Lut a 
small portion of each side is thrown to waste. 

lloilo, Isle de Panay. 


cxvsearvenenenemnsigimenatinsttiaiestiinietllaiemtiiinestinasiiiiontiante, 
SCIENCE NOTES. 

Sixteen hundred persons inthe crowds which as 
sembled in London on the return of the volunteers 
from South Africa received injuries which required 
medical attendance. 


A magnificent marble sarcophagus has been an 
earthed at the village of Anhar, which is situated near 
the site of the ancient town of Iconium. The tomb is 
freely sculptured with flowers, animals and figures of 
exquisite workmanship, and is stated to be far superior 
to another similar one at present treasured in the 
Stamboul Museum. The period to which it belongs has 
not yet been determined. It weighs nearly thirty tons, 
and is to be conveyed to Stamboul as soon as suitable 
transportation facilities have been organized. 


The establishment of a royal mint in Canada will 
make the fourth branch of the English mint in opera- 
tion outside London. The other three ramifications 
are located in Australia, at Melbourne, Sydney and 
Perth respectively. According to recently published 
returns, the value of the gold coin output from these 
four mints during 1899 was as follows: The Royal 


Mint, London, $42,601,555; Melbourne, $28,138,835; 
Sydney, $16,620,000; Perth, $3,458,530. It has also 


been mooted that the government proposes ultimately 
to establish another branch in the Transvaal. 

The solution of the sugar bounties problem which 
has been such an acute question among certain of the 
juropean powers for some time past appears to be in 
sight. It is stated that as a result of the negotiations 
between France, Austria and Germany, the two lat- 
ter countries will renounce their bounties {f France, 
whose bounties are greater, will consent to a commen- 
surate decrease. Further negotiations will be sus- 
pended untii England consents to give up all compen- 
sating taxes, in which event the conference will re- 
sume its work at Brussels, in order to formulate a 
scheme to control internationally the sugar tariffs. 

The prizes in connection with long distance bal 
looning in Paris have recently been awarded by the 
Aerostatic Society. Comte Henri de Vaulx wes award: 
ed the grand prix for his two 'engthy excursions into 
Poland and Russia respectively, while he also car- 
ried off the gold medal for record ballooning. The 
second prize was secured by M. Balsan, who followed 
very closely behind the first prize winner, while he 
clasp. The competition was 
adjudged carefully by a number of aeronautical spec 
ialists, including Major Bourgeois, an expert from the 
War Office, and the distances were rigorously caicu- 
lated. 

At the Anthropological Institute in London Prof. 
E. B. Tylor recently lectured upon the existing native 
race in Tasmania, and formulated evidence for the 
purpose of showing that it represents a period con- 
temporaneous to the stone age, but below even that 
of pre-historic man in Europe, at the pericd of the 
mammoth. He stated that the natives are contempo- 
rary with the lowest available record, but they possess 
the arts of house and boat building, fire making and 
cookery, basket and leather work, rude tools, and 
weapons, combined with a mythology inciuding star 
myths and nature spirits—an animistic religion cul- 
minating in polytheism. Prof. Tylor considers from 
the results of his investigations and study of the race 
that the Tasmanians present a picture of man’s life on 
earth which, although not primitive, is probably the 
earliest that is based on direct anthropological evi- 
dence. 


also secured the silver 














36 


AN OVERHEAD HOISTING AND CARRYING DEVICE 

Our illustration pictures a novel overhead hoisting 
and carrying device, invented by Norman E. Brown, 
St. Joseph, Mich., which quickly raises a load, locks 
it in position, and then transfers it overhead to its 
destinatior 

rhe entire device is mounted on a carriage which 
travels on overhead tracks In the carriage a shaft 
is journaled which carries a friction-wheel at its center 
two sprockets placed one at each side of the friction 
wheel, and eccentrically-mounted disks attached to a 
controlling lever rhe friction-wheel can be moved 
into engagement with a driving-pulley secured on a 
driving-shaft driven by a belt In order to lock the 
friction-wheel and driving-pulley together, spools are 
provided, which rotate loosely on the driving-shaft, 
and which are gripped by the inclined ends of arms 
projecting from the controlling-lever About the 
sprocket-wheels carried on the shaft of the-friction 





OVERHEAD TRAVELING HOISTING DEVICE 


wheel, hoisting-chains pass, which extend over guide 
pulleys 

By swinging the controlling-lever in a_ vertical 
position, the friction-wheel and driving-pulley are 
locked together, so that the movement of the one is 
communicated to the other. When the load has been 
hoisted, the lever is thrown to the right to turn the 
eccentrically-mounted disks and move the friction 
wheel out of engagement with the driving pulley and 
into engagement with a brake-shoe on the carriage. 
The frietion-wheel is thus prevented from retating 
so that the carriage and its suspended load can be 
moved along the tracks to the desired place By 
means of the lever the wheel can be gradually re 
leased, so as to drop the lead slowly. 

—_~?-.o 

PANHARD & LEVASSOR PETROLEUM LOCOMOTIVE 

The Panhard @& Levassor Company, the Paris auto 
mobile constructors, have recently brought out a type 
of small locomotive with-petroleum motor, whose gen 
eral appearance is shown in the engraving It is 
provided with a motor of five horse power, and is 
designed especially for use in shops or between the 
different buildings of large establishments. It is par 
ticularly adapted for the cases where the running 
of the locomotive is intermittent, as it is arranged to 
start and.stop almost instantly by a simple device 
The working parts of the locomotive are a combina 
tion of the same elements which enter into the con- 
struction of a petroleum automobile The motor is 
of the same type as that used in the large Panhard 
& Levassor machines, and works by gasoline at 700 
degrees density, using a carbureter 
at constant level; the ignition is ob 
tained by platinum tubes maintained 
at a red heat by burners under press 
ure. A governor keeps the motor 
speed constant at 750 revolutions by 
closing the exhaust valves when the 
speed rises above this limit. A fly 
wheel of 90 pounds is used with the 
motor. Movement is communicate’ 
to the front wheels by a set of speed 
changing gears of the same type as 
used in the heavy automobiles. The 
motor is connected to the gears by a 
friction-cone of leather upon cast 
tron. As this mechanism is the same 
as for automobile wagons making at 
least four miles an hour, an addition- 
al set of gears is used between the 
firat set and the pinion carrying the 
chain, in order to further reduce the 
speed, The chain passes to a wheel 
on the front axle, aa will be noticed, 
Upon the rear platform are grouped 
the various levers for starting, apeed- 
changing, ete, and the brake-levers, 
the arvangement resembling that of 
an ordinary locomotive; the idea is 
also carried out in the external ar 
rangement, This type of locomotive 
will draw a load of about three tons, 
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A New Biffle Sighting Device. 

A very ingenious additional aid for sighting rifles 
has been devised by Mr. W. Youiten, of England. It 
is called the infrascope, and by its utilization a soldier 
can sight his rifle to fire at a certain object, although 
the target itself may not be within his actual range of 
vision. The apparatus consists of a small metal tube 
about 12 inches in length and about an inch square 
At each end is placed a small reflector, somewhat simi 
lar to the view-finder of a hand camera, inclined at an 
angle of 45 deg. The evidier fixes the instrument to a 
collapsible extension stock, attached to the butt of his 
rifle, and the breech of the firearm is brought to the 
level of the top oc’ his helmet. The soldier, instead of 
securing his aim by means of the rifle sights, simply 
looks into the lower mirror of the infrascope, upon 
which is reproduced the reflection of the image in the 
upper mirror. The sight line of his rifle is also re 
flected upon this little mirror. The soldier, in firing 
discharges his rifle, as it were, at the object in the 
mirror. The instrument is so perfectly adjusted that 
experiments have conclusively proved that the aiming 
capacity of the soldier is considerably improved by its 
co-operation The British War Office has submitted 
the invention to a series of tests, and the report is so 
favorable to the device that there appears every possi 
bility of the infrascope being attached to the small 
arm of the British army in the near future It has 
been tested in the South African war with conspicuous 
success. In this case the instrument was utilized for 
scouting purposes, for which work it is specially 
adapted, since one can secure safe hiding and yet fol 
low any movements in the surrounding neighborhood 
by the manipulation of the apparatus It has also 
been developed for employment with the quick-firing 
machine guns and the heavier artillery 
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VII. SIMPLE HYGROSCOPE 
BY GEORGE M. HOPKINS 

No instrument is required to indicate a super 
bundance of humidity in the air Everyone knows 
the discomforts of a moist, hot day in the summer 
without requiring a hygroscope. Still, to one scien 
tifically inclined it is some satisfaction to know the 
hygrometric state of the air, and to compare one day 
with another of the same year or previous years 

A very simple hygroscope which is accurate enough 
for all practical purposes is illustrated by the en 
graving. Its construction was suggested by a panél 
made of two pieces of wood glued crosswise to keep 
it straight—the very best arrangemént of the grain 
for causing it to assume a concavo-convex form under 
all conditions of the atmosphere except that in which 


it was glued together. It has a baseboard 4 inches 


square and %& inch thick, with a back piece 4 inches 
wide and 13 inches high and \ inch thick, attached 
to one edge. Near the right-hand edge of the base is 
secured a block to which is attached a hygroscopic 
strip made up of a longitudinal piece of any elastic 
wood (such as whitewood) 12 inches long, 1 inch wide 
and 1-16 inch thick, and a transverse piece of white- 
wood of the same thickness 1 inch long and 12 inches 
wide, carefully glued to it, so that the grain of one 
strip is at right angles to that of the other. These 
strips of wood should be well seasoned. This com- 
pound strip is secured to the small block on the base 
of the instrument, and a piece of plain cardboard is 
attached by two tacks to the wooden back at the center 
of the board, leaving the ends of the card free. The 
concave side of the strip should be arranged to face 
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the left-hand side of the instrument, and a short 
piece of small wire, say No. 24, or a headless pin 
should be inserted point outward in the free end of 
the strip to serve as an index 

The scale is constructed by first placing the instru 
ment under a bell glass with several pieces of wet 
blotting paper near but not touching the strip. The 
long, narrow strip does not change its length, but is 
bent one way or the other by the swelling or shrink 
ing of the piece which is glued crosswise. The hygro- 
scopic strip will straighten out or even curve in the 
opposite direction when submitted to the influence of 
moisture, and after the lapse of six or eight hours 
the glass is removed and a pen 
cil mark is made on the card at 
the point of the index, which 
will represent 100 degrees, or 
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the point of saturation The instrument is allowed 
to assume the normal position by drying it in the 
open air, after which it is again placed under the 
bell glass with a dish of calcium chloride and allowed 
tO remain five or six hours The calcium chloride 
removes the moisture and causes the cross-grained 
side to shrink and thus curve the strip considerably. 
It now indicates the maximum dryness of the air, and 
a mark is made at the point of the index, indicating 
zero. The spaces between zero and saturation should 
now be divided into ten equal spaces, and each space 
may be subdivided into ten spaces, each representing 
one degree. 

These lines should be neatly made with a drawing 
pen. Every tenth graduation should be extended a 
little and numbered; the entire scale being numbered 
from 0 to 100, i. e., 0, 10, 20, 40, ete. 

This instrument is not intended to accurately show 
the exact amount of moisture, as is the case with the 
more elaborate hygrometers, but to afford a simple 
means of showing the ever-varying state of the air 
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New Method of Bleaching. 

The United States Consul at Coburg calls attention, 
in a recent report to his government, to Prof. Koech- 
lin’s method for the bleachingofcotton and other vege- 
table fibers by passing them through 
a bath of 100 liters (26 gallons) of 
water; 10 kilogrammes (22 pounds) 
of lime, and 50 kilogrammes (119 
pounds) of bisulphite of soda. They 
are then steamed for an hour or two 
under a pressure of from one to two 
atmospheres, rinsed again and dried. 
The bisulphite can be replaced by hy 
drosulphite of lime. The cotton or 
other fiber may be boiled in the bath 
for a few hours instead of being 
steamed. Another process is to sub- 
ject the goods for six hours under a 
pressure of two-thirds of an atmos- 
phere to a liquid composed of 1,000 
liters (264 gallons) of water, 10 kilo- 
g1ummes of dry, caustic soda, 10 kilo- 
grammes of soap, 1 kilogramme (2.2 
pounds) of calcined magnesia, and 30 
liters (7.9 gallons) of peroxide of hy 
drogen; the goods are then rinse, 
soused, rinsed again and dried, The 
white obtained is said to be much bet 
ter than could be had with hypochlor 
ite, and the process is stated to do no 
damage to the fibers or fabric, 


ee 


Goip has been discovered near Apia, 
Samoa, 
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THE RAPID TRANSIT TUNNEL. 

Work on some sections of the Rapid Transit tunnel 
is so advanced that it is now possible to get a good 
idea of the appearance of the inside of the tunnel as it 
will look when completed. The accompanying photo- 
graphs were taken on Broadway 
at 135th Street, at the point 
where the long viaduct, by 
tracks will be car- 
Manhattan Val | 


northern 


which the 
ried across the 
ley, intersects’ the 
slope. The subway at this point | 
has been built in an open exca 
vation, and our illustrations 
were taken when the steel bents 
had been placed in position and 
before they had been walled in 
with a covering of concrete 
The whole of the subway and 
tunnel construction is to be of 


absolutely waterproof construc 


tion, and some description of 
this waterproofing and of the | 
concrete filling will be of in 
terest The floor consists of a } 
layer of concrete which varies 


in thickness, being 8 inches upon i 
rock, and thicker when it is laid 
upon a loose or moist formation 

Above the 8 


inches of concrete 


is spread a layer of waterproof 
down in 
After the 


been 


material, which is put 
the following manner 
concrete has THE 


8 inches of Fig. 1. 


carefully smoothed off, a layer of 
hot asphalt is spread upon it, 
and upon this is rolled down a sheeting of felt. Then 
asphalt and felt, the layers 
according to the dampness 
surrounding ma- 
layer of 


follows another layer of 


varying from two to six 
and general characteristics of the 
Above the waterproofing is another 
laid the tracks and the stone 
I-beams 
which support the roof and sides of the tunnel. The 


steel framework, as shown in the engraving, is made 


terial 


concrete, in which are 


or concrete footings for the columns and 


up of transverse bents, consisting of built-up col- 
umns, spaced 5 feet apart longitu 
dinally and 12 feet 6 inches apart 


measured in the direction of the tun 


member of each bent is 
a heavy I-beam. The wall posts also 
consist of I-beams, and angle iron 
knee-braces are riveted at the upper 


angles formed by the junction of the 
center and side columns with the roof 
stiffness to the whole 


to give lateral 


framework. The spaces between the I- 
wall and the roof 
which is 
with the 


beams of both the 
are filled in 
smoothed off 


with 
flush 


concrete, 


outer 


flanges of the metal Immediately 
upon the flanges and the outer sur- 
faces of the concrete filling as thus 


finished off is placed a complete layer 
of asphalt and felt waterproofing sim- 
ilar to that used in the floor as above 
described. After the felt has been put 


in place an outer layer of concrete 
whose thickness is determined by the 
nature of the excavation is carefully 
rammed in place 


finished is 


The subway as thus 
inclosed in a 
which 


waterproof 


envelope, extends’ entirely 
around it. 
The two interior views of the. sub- 


-—— 





Approach to Subway, Showing Portal in Distance, 
PROGRESS OF THE NEW YORK RAPID TRANSIT TUNNEL, 


MIROGRAPH 
OBTURATING MECHANISM. 
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taken at the point 
which forms the 

across Manhattan 
which will 


present are 

viaduct 
viaduct 

This viaduct, 


way which we 
masonry 
steel 


where the 
abutment of the 
Valley commences. 


be located about a thousand feet east of the River- 
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ACTUATING AND 


Drive viaduct, will consist generally of plate 
girders carried upon braced towers, except across Man- 
hattan Street, which will be spanned by a single el- 
liptical arch of handsome design. 

The engineers and the majority of the contractors of 
the Rapid Transit Commission are te be congratulated 
upon the progress which is being made. With a few 
exceptions, such as the section along Forty-second 
Street, the work has been opened up from Duane 


Street to 18lst Street on every mile of the route, and 


side 
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- 
a 
7 
~ 











Fig. 2.—THE MIROGRAPH ARRANGED FOR 
TAKING A PHOTOGRAPHIC NEGATIVE, 
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for long stretches the excavation is practically con- 
tinuous. In several sections the steelwork is in course 
of erection, and the concreting is keeping pace with 
it. The two deep shafts at 167th and 18lst Streets 
are down to grade, and the drifts are being pushed 
forward. Steel is on the ground 
in sufficient quantities to keep 
the erecting gangs busy; and 
altogether the prospects of com- 
pleting the tunnel on contract 
time are promising. 

eee 

THE MIROGRAPH. 

It would require a volume to 
set forth all the solutions that 
have been proposed for the 
problem of intermittently actu- 
ating the films of cinemato- 
graphs. None of the devices in- 
vented, we think, is simpler 
than the “ Mirograph” of MM. 
Reulos and Goudeau. The actu- 
ating mechanism, according to 
La Na‘ure, consists of a disk, B 
(Fig. 1), the circumference of 
which is provided with a flange, 
C, at right angles with it. This 
disk is mounted op.a central hort- 
zontal shaft driven byacrank, M. 
The flange, C, is not completely 
circular, For three-quarters of 
the cireumference every point is 
equally distant from the shaft. 
After the three-quarter pecint 
the flange gradually approaches 
the center. From this arrange- 
ment it follows that the two ends do not meet, but are 
located on the same diameter, about 0.01 of a meter 
apart (Fig. 2). This is what constitutes the principle 
of the invention. The film is not perforated, but is 
provided with notches on each side at the level of the 
line of separation of the images, which notches are 
engaged by the flange, C, of the disk. The film will 
remain immovable as long as a notch is in engagement 
with the circular part, but when the ecceatric part is 
brought into action a forward movement will result 
equal to 0.01 of a meter; that Is to 
say, to the width of the image. The 
film having moved forward through 
this distance, the notch escapes the 
eccentric extremity, but the other ex- 
tremity immediately engages the fol 
lowing notch. Then, as the disk 
continues to rotate, the film is inter- 
mittently fed along. 

The rotary motion is not given di- 
rectly to the disk, B, but through the 
medium of gearing connecting the 
crank and the disk-shaft (Fig. 2). 
The gearing comprises a spur-wheel 
engaging two pinions, the lowermost 
of which is keyed upon the shaft of 
the disk, B, uppermost of 
which carries the shutter. The shut 
ter, A (Fig. 2), consists simply of a 
tube having portions situ- 
ated opposite each other. The shutter 
is placed horizontally (Fig. 1) against 
the opening, Ff, behind which the film 
passes. In its revolution the shutter 
presents its closed and open part alter- 
nately. The pinions is 
such that the open part of the shutter 
presents itself opposite the opening 
during the inoperative position of the 
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film Thia mechanien which fs but 5 inches in 
height 1 inehe engtt ind net I widtl 
is mounted por plate vi nh can be @! 
ployed it fferent DI atu for taking a negative 
for looking i the mage lirect for projecting 
an image in a highly magnified f 

The arrangement for making negatives consists of 
' ox which may be hermetically closed (Fig. 2) 
Upon o1 f the les the objective is fixed at such a 
height that a harp image may be formed at the 
openir F, behind wil the film passes The shut 
ter is placed between the objective and the film. The 
sensitized film, whicl 0 feet in length and % 
of al neh in widtl place na box, # Two 
slot ire provided for the passage of the extremity 
of the film, which ecured to the actuating mechan 
ism and to the shaft of a pulley carried by a second 
box, #, fixed near the bottom of the apparatus A 
small belt connect tl pulley with the actuating 
mechanism and facilitates the winding up of the part 
that has been exposed. For printing the positives, the 
same arrangement ised, with the difference that 
the negative and an nexposed filn ire brought in 
contact with each other If it be desired to examine 


@ positive film without the necessity of making a 
projection, the mechanism is taken from the photo 
graphic apparatus and placed in the microscope. This 
is a wooden box, upon which is mounted an optical 
arrangement that brings the line of sight opposite the 
opening, F. The film is wound up at the upper part, 
and in unwinding causes the images, slightly mag 
nified, to pass under the eyes of the observer 

For projection, the mechanism is arranged in front 
of the condenser lens of an ordinary lantern, and an 
objective of wide aperture is placed on the other 
ide in a special mounting The shutter used in 
making the negative is removed, and in its stead a 
shutter having a larger aperture is used Owing to 


the wide aperture of this shutter, the image is lighted 


for a comparatively long time, and with a four-wick 
kerosene projection lamp of the ordinary type a 
fairly bright image one meter square is obtained if 


an oxyhydrogen or electric light be used, it is possi 
ble to obtain large dimensions. In all cases the image 
obtained is very steady The Mirograph is essentially 
an apparatus for the amateur 
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New Hatiroad Lines in the Caucasus, 


The Committee of Public Works, which is under 
the direction of the Minister of Transports, has au 
thorized the construction of three new iilroad line 
in the Caucasus region, of which a description has 
been recently given in the rorgovo-Promychlenal4 
Gazeta, one of the Russian official organ The sh 
of the Black Sea, an agricultural and mining region 
have scarcely any roads, and, on the other hand, but 
little transportation is carried on by boat, owing 


doubtless to the poor arrangements of the ports and 


the violence of the tempests which occur on the Black 


Sea, which is very deep in these regions At present 

road is in construction, but the Russian govern 
ment, judging this to be insufficient, has decided upen 
the construction of @ line of railroad uniting the port 

Novorossiysk to the Transcaucasian railroad The 
line will start from a point between the stations of 
Dinskaia and Stanitchnaia, on the Viadicaucasus rail 
way passing by the tation of tjiedoukovsk and 
rehernigoff; it will traverse the Caucasus range by 
the Maikope reute and will pass along the coast as far 
as Soukhoume-Kalé, which at present will be the final 


station 

‘he total length of the iilroad will be about 28 
miles There is besides a project for a prolongation of 
the line from the last-named station to that of Novo 
Senaki, on the Transcaucasian, a distance of 80 miles 
This route will shorten by 450 miles the distance be 
tween Tiflis (the capital of the Caucasus district) and 
Rostoff, on the river Don, the port of the Azof. The 
line, which is of standard gage, will besides supply 
the coal mines of Tkvartchelsk, which belong to the 
government. For this line a company is to be formed 
with a capital of $13,000,000. The second project is 
that of the Kakhetie railroad, which is to have a length 
of 110 miles and will pass through the wine-growing 
regions of Tsimondal and Kakhetie. It will start from 
a point near Tiflis and pass through several towns, 
ending at the village of Sakobo; it may possibly be 
continued to the station of Evlakh, on the Transcau 
casian. An annual traffic of 190,000 tons is expected 

The total cost of the line, including rolling stock, is 
estimated at over four millions, which the promoters 
ef the project, Prince Tchavtchavadjé and the en 
sineer, Simberg, expect to realize by an issue of shares. 
The third project concerns a railroad which will sup 
ply the mines of Sadonek and the metallurgical works 
of Alagir, in the northern Caucasus. It will traverse 
the military regions of the Cossacks of the Terek, in- 
habited also by the tribe of the Ossetines. Starting 
from the Viadicaucasus line, the new railroad will pass 
the gorges of Ardone. through a flat agricultural region 
formed of a fertile black earth. then crosses the river 


Argone and passes through an important forest region, 
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situated at the foot 


of mountains, which are very rich 
nh argentiferous lead ores, copper, and especially zinc 
ore Up to the present, the bad state of the roads did 
not permit an active working of the Allaguir mines, 
conceded by the government to a company of the same 
name These mines are, however, very rich, and it is 


stimated that they contain 1,640,000 tons of argen 
tiferous lead and 6,500,000 tons of zinc ores 

— + ee 
To Recognize Erased Writing. 





In examining hand-writing, Comphuis, army-apothe- 
cary at Malang, Dutch East India, succeeded in mak 
ing erased letters reappear by means of silver nitrate 
solution. Where an erasure was suspected, a one-tenth 
normai silver nitrate solution was applied and exposed 
to direct sunlight for a short time. The letters ap 
peared on the resulting black back-ground. The cause 
is probably ingredients contained in the ink, which 
retard the reduction In the reducing of the silver 
nitrate solution, impressions of the hands, etc., were 
also plainly visible-—Pharmaceutische Centralhalle 

+ Oe 
AN INTERESTING GROUP 

This group represents a fight between a mounted 
Indian and his dog and a grizzly bear It was ar 
ranged by Mr. Charles H. Ward, of Rochester, N. Y., 
who secured the skeletons and mounted them in posi 
tions which the man and animals would assume in 
a contest at close quarters. The bear reared upon his 
hindpaws and prepared to strike down the horse with 
his forepaws, while the dog is in the act of springing 
upon him. The Indian has charged with his spear 





A SKELETON COMBAT GROUPED BY C. H. WARD. 


which is pointed at a vital part of the bear This 
is believed to be the first bear hunt in bones ever ar 
ranged 
s-— oe = —— 
One of His Educators, 

his is the time of the year when the editor's heart 
is gladdened by frequent manifestations of what might 
be termed the personal side of the relations between 
himself and his readers; who frequently avail them 
selves of the opportunity offered by the renewal of the 
year’s subscription, to insert a few sentences ap 
preciative of the Scientiric AMERICAN, or a significant 
statement of the lengthy term of years during which 
they have been on the subscription list 

Among this year's letters of renewal” was one 
from one of our youngest, not-our oldest subscribers, 
in which the writer, who, by securing a new sub 
scriber, had earned our $2 premium, stated that the 
ScreNTIFIC AMERICAN Was a Christmas present to his 
son, and requested that we comply with the boy's sug 
gestion that copies of the SuppLeMENT be sent to him 
in lieu of the advertised premium The letter pro 
ceeds When our son was nine years old, a copy of 
the Screntiric American found its way to our house 
and from that time he never let up on us until we 
subscribed for it for him. He is but fifteen years old; 
very fond of reading, and with a mind but for two 
studies, electricity and chemistry We live in an iso 
lated farmhouse, too far from schools, and the paper 
is one of his educators. He is very anxious to take the 
SurrLemMenr, but we feel as if we cannot afford to give 
it to him yet.” It is needless to say that we were most 
pleased to accommodate our young Oregon subscriber. 

a 

The Tiffany Exhibit at the Paris Exposition, 

In our issue of October 6, 1900, there was an 
illustration of the mineral exhibit of precious stones 
by this company The fact that there was a still 
larger exhibit by the same company of the highest 
type of American jewelry, silverware, etc., in a special 
pavilion in the Liberal Arts was inadvertently omitted. 
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Electrical Notes, 

The first regular meeting of the Roentgen Society of 
the United States opened December 13, in the Grand 
Central Palace, New York. About two hundred dele- 
gates were present, besides the members from New 
York. 

The authorities in Paris have called the managers 
of the Underground Railway to account, and they have 
been fined for permitting the cars to be crowded be- 
yond their seating capacity. The decision stated that 
American methods would not be allowed to prevail in 
"aris. 

The French Telegraph Department proposes to in 
stitute a series of experiments with wireless telegraphy 
for subterranean communications. The possibility of 
the scheme was first suggested by one of the inspectors 
of the department, who found his primitive trials 
to give satisfaction. The department intends to 
develop the idea upon a larger scale 

Wireless telegraph stations are to be erected at 
Inishtrahull, in the north of Ireland, and at Kildcnan, 
Arran, Scotland, respectively, for the purpose of re 
porting and signaling vessels at sea. Colonel Hozier, 
on behalf of Lloyds’ committee, has informed the 
various Glasgow shipowners of the fact, and expects 
that the installation will be ready for service by the 
end of January. 

The Adriatic Railway Company, of Italy, has decided 
to equip electrically two branches of the main line 
down the coast to Brindisi. These branches extend 
from the main line toward the interior, where the 
Apennines furnish abundant water power In the 
highlands of Italy there is considerable water power 
which has never been utilized, and it is considered 
possible to use these falls for the generation of ele« 
trical power 


An electric arc lamp capable of taking a current of 
only three amperes will shortly be placed on the 
market It measures seventeen inches in length, and 
weighs ten pounds. The carbon is only five-sixteenths 
of an inch in diameter Hitherto the are lamp has 
been utilized only in connection with great candle 
power, but the constant desire for a small lamp of 
this description for certain purposes, in place of the 
incandescent glow lamp which possesses many inherent 
defects, has resulted in the designing of this miniature 
are lamp 

It is conter ited toconstructa railroad, similartothe 
ff Mont Blane. M. Vallot 
the Director of the Mont Blanc Observatory, and M. 


Jungfrau line, to the summit 


Deperet, Professor of Mineralogy at the Lyons Uni- 
versity, in conjunction with M. Fabre, a French en 
gineer. have been engaged for some time past in 
surveying the sides of the mountain to ascertain a 
suitable route and the atmospheric conditions. The 
result of these investigations is the projection of a 
line probably starting from the village of Houches, on 
the Savoy side, to the summit, to have a total length of 


eleven miles ['welve stations specially constructed 
to resist the climatic conditions of the neighborhood 
will be provided. Electricity, to be obtained from the 


River Arve and the Mer de Glace, will provide the 
necessary motive powel! The plans of the railroad 
have been presented to the French Minister of the 
Interior, and it is anticipated that the official per- 
mission will be granted, in which event operations will 


be commenced immediately 


An attempt is being made by several American cap- 
italists to substitute an elaborate and complete system 
of electric traction, in place of horses, upon the canals 
of England The country is extensively intersected 
by these water thoroughfares, and in the manufactur 
ing districts, owing to freightage upon them being 
much cheaper than upon the railroads, they constitute 
the principal means of transit. Mr. Frank Hawley, the 
vice-president of the Traction Company, has also been 
surveying the canals of Holland, Belgium, and France, 
and has sought powers to introduce electric traction 
thereon. He has traversed over 3,000 miles of canals 
in all, and the concessions for this radical change 
have been granted in Belgium, where it is anticipated 
that the installation will be completed by next year. 
The whole of the plant is coming from this country 
In England the scheme is only in an embryo stage; but 
in view of the great success which has atterded the 
introduction of electric traction for other purposes, 
there appears every probability of the company receiv- 
ing the necessary permission. The company guaran 
tees an economy of 40 per cent in the cost of motive 
power. They will also sell power to manufacturers, and 
supply the neighborhoods through which the canals ex 
tend, with a cheap source of electric lighting. It is 
also explained that another advantage of the system 
will be that the position of any particular boat wili 
always be known, se that the goods will not be lost 
sight of dy the shipper from one end of the journey 
to the other. Under the present system of horse trac 
tion, owing to the location of the boat not being 
known, goods are often lost sight of for days. 
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MANUFACTURE OF WATER-GAS AT THE FORTY- 
FOURTH STREET STATION, NEW YORK.—I 

The manufacture of coal gas was illustrated anid 
described in our issue of October 6, 1900, the plant of 
the Consolidated Gas Company at Fourteenth Street 
for illustration. The article 
is devoted to a description of the manufacture oi 
carried on by the same company in their 
Forty-fourth Street, in this 
city Water-gas is a gaseous mixture which consists 


being selected present 


wate 


plant at the foot of West 


Ka as 


mainly of carbon monoxide and hydrogen. It is pro- 


duced | forcing steam through a body of incandes- 
cent fuel Although water-gas possesses great heating 
power, it is practically useless as an illuminant, and 
nence when it is manufactured, as in the present in 
tance for lighting purposes, it has to be mixed with a 
certain proportion of illuminating gas before it is de 
iivered to the city mains. Of our two fror 
Forty-fourth Street 
the upper one shows the details of the plant for mak 


page en 
plant, 


gravings 


representing the 


ing pure water-gas, while the lower cut shows a com 


plete plant for making illuminating water-gas; the 
last-named being known as the Lowe Apparatus. 
ILLUMINATING Water Gas.—A single element of 
the Lowe Apparatus, as shown in our illustration, 
consists of a generator a carbureter, a superheater, 
a condenser, and a scrubber, with the necessar) 
boilers and blowers to supply, under pressure, the 
necessary steam and the air The generator is 


a vertical shell 8 feet 6 inches in diameter and 16 
feet high. It is 


fourth of its height is a grate on which the fuel (coal 


with firebrick and at about. a 


lined 
and coke) is loaded to a depth of 7 feet. The cabureter 
is of the same dimensions as the generator and is also 
while the interior is filled 
is 8 feet & 


lined with firebrick with 
firebrick 
inches in diameter by 20 feet in height, and like the 
filled with 


The generator and carbureter are pro 


checkerwork The superheater 


carbureter it is lined with firebrick and 
checkerwork 
while the superheater 


Each of the 


vided with manholes at the top 
terminates in a stack vaive as shown. 
three cylinders is provided with air inlets, with con 
nection to a series of air mains, that are fed by 1 
centrifugal blower. A series of pipes connecting the 


eylinders with one another facilitates the flow and 


control of the gases during the process. One air con- 
nection leads beneath the grate of the generator, an- 
other leads to the tep of the carbureter above the 


checkerwork, and a third connection adm 





ts air below 


of the superheater There is also a 
steam pipe which terminates in a jet below the grate 
of the generator; and by means of a pipe connecting 


with the oil supply, a spray of oil can be injected upon 
the top of the checkerwork in the carbureter. 

In operation a supply of coal and coke fuel is loaded 
into the generator from a platform at the level of the 
top manhole, until it stands about 7 feet deep upon the 
The stack valve of the superheater is opened, 
Air is then 


grate. 
and the steam and oil supply are closed 
blown through the fuel in the generator, the resulting 
products of conbustion passing through the checker 
work in the carbureter and superheater, and finally es 
caping through the open stack valve in the last-named 
l The air, in fuel, 


element 
combines with the carbon of the fuel to form carboa 


blowing up through the 
monoxide, which is conveyed from the top of the fuel 
through piping to the top of the carbureter. Here ii 
meets a fresh supply of air from the air mains, and 
taking up more oxygen, forms carbonic acid gas. This 
combustion takes place as the gases pass down through 
the checkerwork. From the bottom of the carbureter 
the gases are led to the bottom of the superheater 


where, if it is necessary, a fresh supply of air is 


The 
through the checkerwork in the su 


added to combustion. 
then 


perheater, 


produce complete gases 


travel up 


and finally escape through the stack valve 


By the proper regulation of the air supply the com 


bustion is rendered so complete that the gases as 


they pass to the stack are completely colorless Dur 


ing the blow, which lasts about four minutes, the 


checkerwork in the carbureter and superheater is 
raised to a cherry red heat. 

The various air valves and the stack valve are now 
turned on below the grate of 


closed, and steam is 


the generator. In passing up through the incandes- 
cent fuel the steam is decomposed into hydrogen and 
The oxygen in the steam combining 
with the carbon in the fuel 
and sets free the hydrogen, the gases as they pass from 


carbon monoxide. 
forms carbon monoxide, 
the top of the generator consisting chiefly of carbon 
mouoxide and hydrogen, with a small amount (about 
3% per cent) of carbon dicxide, whose presence is due 
to the fact that a small amount of steam has not been 


thoroughly decomposed This water-gas now passes 
to the top of the carbureter, where it is mixed with a 
spray of oil forced in 
The 


traveis 


(naphtha or gas oil). which 
under a pressure of 70 pounds to the square inch 
mixture of water, gas and now 
through the checkerwork of thé carbureter and the 
superheater, the heat of mix- 


ture into a fixed gas whose average analysis, as shown 


spraye° oil 


which transforms the 
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by tests which are taken regularly at the works, is as 
follows: 


Carbon dioxide 

Illuminants ,ycltyT 1 
Oxygen . : 5 
Carbon monoxide 29 
Hydrogen : a0. 
Marsh-gas . ; oan 
Nitrogen . ne pions Ce 


[ 


From the top of the superheater, the fixed gas now 
passes through the water of the seal-box, the object 
of the seal being to prevent any possible reversal of 
the flow of gas. From the sealed box the gas is led 
to the bottom of the scrubber, a vertical cylinder which 
is filled with a large number of superimposed wooden 
slats or gratings. A spray of water plays continually 
upon the top grating and trickles down through and 
over those beneath, thereby providing an exceedingly 
large wetted surface As it passes up through the 
innumerable openings of the gratings the gas is cooled, 
and the heavy oils and pitch which it contains are 
condensed and deposited. The gas then passes between 
the tubes of a vertical condenser, consisting of a shell, 
containing a number of tubes through which cold 
water is constantly circulating, where it is cooled to 
the temperature of the atmosphere, the lowering of 
its temperature causing the condensation of any oils 
and pitch that may be left in the gas. The purified 
gas is now led to a relief holder, as shown in the 
illustrations. 
blowing the air is known as the 
The 


run lasts about six minutes, at the end of which time 


The operation of 
“blow,”’ and that of blowing the steam as the “run.” 


the fuel and the checkerwork have been so far cooled 
that it is necessary to heat them again. To this end 
the steam and oil supply are shut off, the stack valve 
is again turned on, as 
steam, however, at 


is opened, and the air blast 
The flow of 
is reversed by means of a re- 


already described. 
the succeeding “run” 
versing valve on the steam connections, the steam now 
being introduced at the top of the fuel and passing 
down through the same. The object of reversing is to 
keep the fuel at a more even temperature, for if the 
‘run” were all in one direction, say upwardly, the 
lower part of the bed of fuel would be comparatively 
cool and the top of the fuel excessively hot. 

In the Lowe apparatus, as thus described, it is possi- 
ble to vary the illuminating power of the gas by vary- 
ing the amount of oil that 
bureter. ~The gas made at the Forty-fourth. Street 
plant is of about twenty-eight candle power, and the 
capacity of the Lowe plant is 2,000,000 cubic feet per 


is sprayed into the car- 


twenty-four hours. 


STRAIGHT PLAN’Y.—In addition to the 


Lowe apparatus as above described, 


WaTerR-GaAs 
there is at the 
Forty-fourth Street station a complete plant for manu 
facturing non-illuminating water-gas. The product is 
conveyed direct to the relief holder, where it is mixed 
with the product of the Lowe apparatus, preparatory 
to being mixed with an oil gas that is prepared in a 
plant which will form the subject of an article in a 
later issue. The straight water-gas plant is a French 


system, which was introduced into this country in 


1877, and was the first water-gas plant of any kind to 
be erected in this country. It consists of a generator, 
which is technically known as the “ Gasogene,” and a 
scrubber, as shown in the upper illustration on our 
front page. The gasogene consists of a rectangular 
shell, built up of wrought iron plates, which measures 
6 feet by 12 feet by 14 feet high, and is lined through 
out with firebrick Two feet from the bottom is a 
grate for the coke and coal fuel, which is introduced 
through a charging door at the top of the furnace 
Air is fed to the gasogene at two different levels, one 
grate, another at 


set of pipes leading in below ihe 


about the mid-height of the generator. There is also a 
steam connection at the bottom and one at the top. 
In the operation « owing or heating up, the air 
supply at the bottom and at the center of the fuel is 
opened, the stack valve being left open, and the blow 
is continued for about five minutes, at the end of 
which time the fuel is heated to the proper temper- 
ature. The stack vaive is then closed, the air supply 
shut off, and steam is turned on under the fuel bed, 
when the same reactions take place as were described 
generator of the Lowe ap 


in connection with the 


paratus. The gases pass off from the top of the gaso 


gene, through a seal-box, and down to the bottom of 


the scrubber, a large rectangular structure filled with 


a series of trays, at the top of which a sprey of water 


is continually playing As the gas passes up through 


the scrubber it is cooled and washed, the water serv 


ing to catch any dust or dirt which may have been 


earried over from the gasogene The gas is here 


degrees 
F. From the relief 
holder, where it is mixed with the illuminating water 


cooled down from about 180 degrees F. to 60 


top of the scrubber it is led to the 


gas from the Lowe apparatus. The run lasts for about 


twenty minutes. After the steam has been blown up 


#9 


through the fuel for ten minutes, the valves are reversed 
and the steam is blown downward through the fuel 
for the next ten minutes, the object of the reversal 
being, as in the case of the Lowe apparatus, to main 
tain the fuel at an even temperature throughout its 
whole mass. ‘The capacity of the gasogene plant ie 
8,000,000 cubic feet per twenty-four hours. 

It will be seen that there is a radical point of differ 
nee between the gasogene and the Lowe apparatus, in 
the fact that, while the latter manufactures a finished 
illuminating gas, the former manufactures a simple 


water-gas without any illuminating qualities. The 
products of both plants being carried, as we have 
seen, to a common relief holder. From the relief 


holder the mixed gases are led to the condensers of 
an oil-gas plant, where they are mixed with the oil 
gas, and the combined mixture is condensed, scrubbed, 
purified, and measured, and finally carried to a main 
holder of 2,000,000 cubic feet capacity, from which it 
ymains This oilgas plant will 
illustrated article In a later 


is led to the cit 
form the subject of an 


issue. 
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Knugineering Noies, 
Twe ice-breakers for Port Arthur are being con- 


structed in a Finnish shipyard. 

Shipments of pig iron from Alabama and Tennessee 
for the first eleven months of 1900 amounted to 1,200, 
000 tons 

One of the largest chimneys in New York State has 
just been completed for the power station of the 
Schenectady Locomotive Works. It is 200 feet high 
and 32 feet square at the base. 


According to the Board of Trade returns for 1899, 
strikes in the commercial industries of Great Britain 
are appreciably decreasing. The aggregate duration 
of disputes for 1899 was 2,516,416 working days, com 
pared with 15,289,478 working days in 1898. ‘The latter 
heavy total, however, was due to the great strike in the 
engineering and marine industries... Compared with 
the average returns for other years, the figure for 1899 
shows a decrease of 70 per cent, and is the lowest 
annual total yet recorded. 


In view of the success that has attended the experi- 
ments with the ice-breaking steamer “Ermak” in 
forcing a navigable channel through the ice in the 
Baltic Sea, the Russian government have decided to 
construct several other similar vessels for the same 
purposes in other parts of the Russian Empire. It is 
stated that two of these vessels will be stationed in the 
East to keep the harbors of Russian Tartary open to 
navigation throughout the year, especially the harbor 
of Viadivostock, where it is proposed to lay down a 
number of new docks and to provide extensive wharf 





accommodation. 

Experiments have been carried out on the Thames 
Board with the marine 
torch with conspicuous success. The tubes containing 
the calcium carbide ignited immediately the substance 


by the Thames Conservancy 


came into contact with the water, casting a brilliant 
light, which was visible for a considerable distance. 
There is every probability of this torch being requisi- 
tioned for the parts of the 
river by night for the guidance of vessels, etc. The 
existent illuminants are inadequate and very nunsatis- 
gas sheds a glaring 


illumination of certain 


factory, whereas the acetlyene 


pure white light, covering a wide area. 


The shipbuilding industry on the Clyde has received 
a decided stimulus during the past few months, and 
the output for November last year was the heaviest 
recorded during the past ten years Twenty-three 
vessels were launched during the month, representing 
a tonnage of 67,693, as compared with 40,000 tons for 
the same month last year. For the first eleven months 
of last year 226 steamers were launched, aggregating 
33,724 415,724 tons for the same 


period in 1899, an increase of 18,000 tons. 


tons, as against 
Fresh 


orders are also being placed, including steamers for the 
Peninsular and Oriental, Union-Castle, and other steam- 
ship companies. 


A meter for measuring the amount of steam which 
flows through a steam pipe has been introduced in 
Berlin by A. Friedeberg. It is described as follows: 
Inside a horizontal length of the main, a flap-plate, 
hung from a horizontal axis through an in- 
rack, a conical plug valve control 
When no 


actuates 
ternal sector and 
ling an opening in the top of the main. 
used, the plate hangs vertically and 
when steam is flowing throuch 


steam is being 
keeps the valve closed 
turns the plate more or less toward 

position, thereby opening the valve corre- 
and the steam escaping through the valve 


the main, it 
horizontal 
spondingly 
is condensed in a worm. The water from the worm is 
either collected in a measuring tank 
gage-glass, or is delivered upon a bucket 
indicated upon a counter ar- 


provided with a 
wheel, the 
revolutions of which are 
ranged to show the corresponding quantity of steam 


flowing along the main. 
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AMERICAN CAR FERRIES 


mY WA FAWCETT 


There would appear to be but small doubt that the 


car ferry, at least 


form, is an American invention, and certainly the pro 


cess of development through which it has passed dur 


ing the past few years has resulted in the evolution of 
a singular type of craft Car ferries may, perhaps, 
be best described as connecting links in railway sys 
tems crossing stretches of water so expansive that to 
bridge them would be either impracticable or very cost 
ly In appearance they are suggestive of the flat 
bottomed boat, being somewhat tub-like,” in order 


that space may be provided on the main deck for the 


storage of the greatest possible number of railroad 
irs 

In sige the car ferries in service in American waters 
range all the way from the small ferry steamers 1 


service on some rivers, and which mayhap have not 


room for more than one or twe cars, to the immense 


Vesne 





THE “PERE MARQUETTE.” 


in anything approaching its present 


ls built especiaily for this work which are in 
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during many months of the year. The Russian engl- 
neers visited the Great Lakes in the dead of winter 
and studied the operation of the car ferries, and the 
Detroit naval architect, who designed most of the 
American vessels, was later summoned to St. Peters- 
burg for purposes of consultation. 

rhe car ferry of ice-crushing propensities is, it may 
be noted, a comparatively recent acquisition, even in 
this country. Until a decade and a half ago the rail- 
roads having termini at perts on the Great Lakes were 
dependent solely upon iron-shod ferry-boats. At some 
places, as for instance at Detroit, where the cars need 
be ferried only across a river with-a fairly swift-run 
ning current, little difficulty was encountered by these 
vessels in keeping communication open, but farther 
north, at the Straits of Mackinaw and in other locali 
ties where there is a considerable expanse of open 
water, it was frequently found impossible to keep 
path open through the ice flelds, and the interruptions 
of freight and passenger traffic which resulted were 
both annoying and expensive to the railroad com 
panies. The idea of 
the ice-breaking car 
ferry steamer, as 
present constructed 
was discovered pure 
ly by accident by a 
party of railroad of 
ficials and ship build 
ers who stood, one 
day, watching one 
of the old-fashioned 
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Length, 280 feet; beam, 56 feet ; depth, 36 feet ; displacement, 4,200 tons ; capacity, 80 loaded frei¢ht cars. 
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AN “OLD TIMER.” 


commission the year round on the Great Lakes and 
are capable of transporting at one time nearly three 
dozen loaded freight cars. The car ferries in the great 
fleet now in service in the United States include both 
steamers and barges or floats, which having no power 
of their own, must be towed either by tugs or car ferry 
steamers. Some of the veasela have only a single rail- 
road track down the center of the deck, while others 
have four tracks abreast, each only a little short of 
300 feet In length 

The greatest interest attaches to the car ferries on 
the Great Lakes, not so much because they are the 
laryest and most powerful in the country, as from the 
fact that they have been constructed especially for ice 
breaking, In order that communication might be main- 
tained throughout the winter on the frozen inland 
seas. They served as the models for the great ico- 
fighting steamers which the Czar’s government has 
had constructed at great expense during the past few 
years In order to keep open some of the more impor- 
tant Russian ports, heretofore closed to navigation 
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may be imagined from the fact that» whereas $75,000 
was the original estimate of the cost of such a vessel, 
it was found when it came to placing the contract 
that the expenditure would necessarily exceed $285,000. 

Three of the principal railroads in Michigan made 
the construction of the vessel a joint project, and in 
1888 the “St. Ignace,”’ as she was called, went into 
service between Mackinaw City and St. Ignace, a 
distance of eight miles, and henceforth passenger and 
freight trains were transferred complete between these 
two ports. The “St. Ignace" was 235 feet in length, 
52 feet beam, and of 1,200 tons burden. The slanting 
prow, which had been a distinctive characteristic of 
the old-fashioned car ferries, was retained in the new 
boat. It aided in the crushing, a work which was, 
of course, rendered all the easier by the action of the 
forward propeller in sucking the water from under 
the frozen field. 

After half a dozen years of efficient service the “ St. 
Ignace’ was found to be incapable of accommodating 
the increasing railroad traffic, and there was con- 
structed, at a cost of a third of a million dollars, that 
powerful ice-breaking ferry steamer the “Sainte Marie,” 
which weighs upward of six million pounds and plows 
her way through ice several feet in thickness. The 

Sainte Marie” is 305 feet in length and 53 feet beam. 
rhe hull below the water-line is of the heaviest oak 
construction, sheathed with quarter-inch. steel, and 
the vessel is fitted with engines of 4,500 horse power. 

Probably the most remarkable car ferry steamer on 
this continent, if not in the world, is the “ Pere Mar- 
quette,” which is operated between Ludington, Mich., 
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THE “PERE MARQUETTE” BACKED INTO HER LOADING SLIP, 








LOADING CARS ON A FOUR-TRACK CAR FERRY. 


ferry-boats backing away from an ice-bound wharf 
As the vessel made successive trips back and forth 
across the river, it was noted that she made her way 
against the ice better when going astern than when 
steaming forward in the usual way. To an engineer 
who was present this circumstance suggested grave 
possibilities, and he undertook experiments immedi 
ately thereafter, with the result that he discovered 
that a disrupting influence of considerable magnitude 
was exerted upon the ice by the disturbance of the 
water due to the rapid revolutions of the propeller 
wheel. 

The outcome of the matter was the submission of 
a proposition for the construction of a car ferry 
steamer fitted with a screw propeller at each end. It 
was argued that, thus equipped, a vessel would not 
only have the requisite force to drive her forward 
at the speed required, but would also be provided with 
a weapon which could be used effectively against ice 
of great thickness. How meager, however, was the 
original conception of the magnitude of the project 


and Manitowoc, Wis., and which has succeeded in 
keeping navigation open on her fifty-six-mile route 
across Lake Michigan during the severest winters of 
the past decade. This vessel is 350 feet in length, 56 
feet in breadth, and 36 teet deep. She displaces over 
1,000 tons on a draught of twelve feet, and her usual 
eargo consists of thirty loaded freight cars. When the 
“ Pere Marquette " went into dry dock for repairs in the 
autumn of 1899, she had traveled more than 40,000 
miles without any attention from the refitters, and 
when it is explained that much of this service had 
been at a speed of ten miles per hour through ice 
fourteen inches thick, somé idea of the wonderful 
staunchness of the vessel may be gained. 

It will doubtless surprise many readers to learn 
that officers of the Flint & Pere Marquette Railroad 


, Company, which operates the vessel just described, are 


unanimous in the declaration that she does more sat- 
isfactory work in the intensely cold weather than 
when a milder temperature prevails. Very freauently 


in the dead of winter, when the thermometer ranges , 
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from eighteen to thirty-five degrees below zero, the 
ice in the path of the “ Pere Marquette” varies from 
hard blue ice of a foot thickness to fifteen feet of 
snow ice where it has windrowed; and yet the vessel 
has never consumed more than forty-eight hours in 
making any one trip. 

All of these car ferries are provided with the neces- 
sary jack-screws, chain, clamps, etc., for firmly secur- 
ing the railroad cars; and the loading and unloading 
docks are equipped with a novel device cor- 
which 


giant gang-plank, 


adjusts itself to the movement of the waves 


responding to a 


and thus enables cars to be transferred even 
though a heavy sea be running. There have 
been occasions in rough weather when cars 
have their fastenings 
collided 


considerable damage; 


been loosened from 


while in transit, and have with 


other cars, inflicting 


but, of course, these instances are rare 


Occasionally, too, the smaller and less 


powerful car ferries, such as those in ser 


vice across Lake Erie from the American 


to the Canadian shore, become imprisoned 
in floating flelds of ice, and a year or two 
ago the ferry § steamei Shenango” was 


thus imprisoned for nearly a month 
At almost 


from 


Atlantic 
Chesapeake car 


every port on the 


coast Boston to the 


ferry steamers, of a distinctive American 


type, are in service transporting cars for 


comparatively short distances, Few of these 
boats, however, are capable of carrying more 
cars, and in cases the 


reach that 


than a dozen many 


capacity does not figure, Some 


of these vessels have cost as much as $200, 


000, so that it will be seen that a fleet of a 


dozen or more boats, such as some of the 


more important railroads operate, repre- 


sents quite an investment. Car ferries are 


also in service at some points on the Ohio, 


Mississippi and other inland rivers; but 
they conform to the general type, except so 
light draught, drawing 


two or three feet of 


far as they are of 


in some instances only 


water. 

oe 
VACCINE VIRUS—ITS PREPARATION AND 

ITS USE 

Variola or smallpox is said to have found 

its way into Europe in the seventh century, and to 
have been aimost con inuously present since It 
was a permanent plague, against which no one was 
safe Queen Mary, of England, and Louis XV., of 


France, both died of the disease. So widespread and 


deadly were the epidemics in the first three decades 
of the eighteenth century that seventy-fourout of every 
Helvetius, 


France, about 1723 referred 


thousand deaths were caused by smallpox. 
physician to the King of 
‘almost unavoidable neces 
The 
prevalence of the evil led English physicians to adopt 


in one of his works to the 
sity of undergoing it at one time or another.” 
the practice of inoculation with smallpox in 1721 
but it that, although the indi 
vidual thus treated usually suffered only a mild illness 


was soon recognized 
and escaped another attack of smallpox, the practice 


not only failed to multiplied the 


reduce, but 


even 
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SCARIFYING A SHAVEN HEIFER 


indirectly increased 


present 


Sources of contagion and thus 
the number of During the 
the frequency of the disease has decreased wonderfully. 
In the five years extending 1893 to 1898 there 
were but one hundred and twenty-six deaths in all 
England and Wales; and from 1895 to 1899 there were 
but thirty-six deaths in the city of New York. 

About 1768 a woman said in the hearing of Edward 
Jenner; “I cannot take that disease, for I have had 


deaths century 


from 


Scientific American, 


cowpox.” It was a belief which, although common 
encugh at the time, was held by most medical men to 
be based upon an imperfect induction from the facts. 
But Jenner, being a man of discernment and reflec- 
tion, began a series of observations, and at last of 
actual experiment. On May 14, 1796, he inoculated an 
eight-year-old boy with matter taken from a vesicle in 
the hand of a dairy-maid smitten with cowpox. So 


perfect was this vaccination that the boy was inocu- 








GRINDING AND EMULSIFYING THE PULP. 


lated with smallpox on the first of the following 
July without taking the disease Two years later 
(1798) Jenner published his famous work, “An En- 


quiry Into the Causes and Effects of Variola Vaccine. 
In the following year vaccination was introduced in 
the London Smallpox Hospital; and in 1800 the prac- 
tice was begun in this country through the efforts of 
Dr. Benjamin Waterhouse, of Cambridge, Mass. 

In the early part of the century vaccination 
effected almost entirely from arm to arm—a method 
which is largely followed in London to this very day. 
vaccine virus 


was 


But toward the middle of the century 
obtained directly from an animal began to be used in 
Italy Although first regarded as the whim of an 


Italian physician, the custom ef vaccinating with 





COLLECTING THE PULP WITH THE CURETTE. 


animal virus spread rapidly throughout Europe and 
the United States. In and a few 
American c’ties there have now been installed labora 


most Buropean 
tories for the preparation and distribution of bovine 
virus. Many of the American laboratories have been 
the vaccine laboratory of the Health 
Department of New York In show how 
vaccine is made, it is our purpose to describe in 
the present article the methods which are followed 


patterned after 
order to 
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at this admirably-equipped New York laboratory. 

Until 1876 arm-to-arm vaccination was usually prac- 
tised in New York, the lymph being taken only from 
a primary vaccination vesicle of a child a few months 
old and only on the eighth day. But human lymph 
has always been objectionabie, in that it is a possible 
source of infection of a most serious blood disease. 
In 1876 the city Health Department started a vaccine 
farm, and out of this has grown the present vaccine 
laboratory. This laboratory at present oc 
cupies a three-story building of brick, the 
ground floor of which is divided into a stable, 
a receiving-room, an operating-room, and a 
sterlizing-room, and the second floor of which 
contains, besides laboratories for general 
bacteriological work, two preparing-rooms 
into which the virus is received after it has 
been collected in the operating-room, 

The stable contains fourteen calf-stalls, 
having iron posts and side guards, revolving 
stanchions, and removable flooring. The 
operating-room resembles a hospital oper- 
ating-room; it has a cement floor, enameled 
brick walls, and contains merely the oper- 


ating furniture, a special table, enameled 
stools, wash-basins, and tables for inetru- 
ments. 

The preparing-rooms are provided with 


hydraulic pumpa, each connected with two 
metal pipes used respectively for suction and 
blast. The free ends ef these pipes are dis 
tributed along narrow benches at which the 
virus is drawn into capillary tubes, and the 
tubes hermeticaily seaied, 

A calf before it is admitted to the stable is 
weighed, and its skin carefully examined, 
The body is curried and brushed; the fee 
are washed and scraped; and the hair is 
clipped from the tail. While at the labora 
tory the calf is fed exclusively on milk, Its 
condition is noted each day on a card hung 
beside its stall. 

Placed beneath a window in the stable is 
a table of suitable form to which the calf 
is securely strapped. The posterior abdomen 
and inside of the thighs are washea with 
hot water and shaved—the first step in the 
preparation of vaccine. From the stable 
the calf is led to the operating-room and 
strapped on the operating-table. The shaved abdomen 
and thighs are again washed and then scarified with 
superficial linear incisions made with a surgeon's 
knife—a process which is not painful and entails but 
slight discomfort. The calf is now ready for inocula- 
tion. Into the bleeding incisions made by the knife, 
vaccine (cowpox) virus is carefully smeared with an 
ivory or metal instrument, after which the calf is 
returned te the stable. In a few days the entire 
scarified vaccinated surface is covered with vesicles, 
and from these the virus is obtained. Op the sixth 
day the calf is led again to the operating-room and 
laid on the table. The area is most carefully cleanse4. 
With a curette, a scoop-like instrument generally used 
by surgeons for digging out dead bone or morbid mat 
ter, the vesicles, technically called “ pulp,” are picked 
off, deposited in a small cup, and weighed. In the 
operating-room, and removed but & few feet from 
the table, a pulp-grinder is seated, whose duty it 





THE INSTRUMENT-TABLE,. 


emulsify the collected matter. Before him 
is a small mill comprisiig four glass rollers su- 
perposed in pairs, together, turned by 
a crank; and upon the rollers 60 per cent glycerine 
in water is allowed to drop from a burette such as 
every chemist uses in volumetric analysis. As it is 
ground in the mill the pulp is emulsified in the glycer- 
ine. The hard pulp collects on a scraper and is re- 
turned by the grinder to the top rollers in order to be 


is to 


geared and 
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reground and further subjected to the action of the 


glycerine The glycerinated virus from each calf is 


clinically tested in three insertions on each of five or 


more previously unvaccinated children As a general 


rule 100 per cent insertion success is secured. During 


the tests. which extend over many days, the glycer 


inated virus is stored in large, hermetically-sealed 
tubes, properly labeled to insure identification If 
the results aro favorable, these tubes are taken to 


the preparing-room and emptied into small conical 


cups. From these cups the virus is drawn up into 


small capillary glass tubes, each tube containing 


enough virus for one vaccination The ends of 


the tubes are then hermetically sealed with a 


blow-pipe In order to ascertain whether this 


sealing is perfect, every tube is tested 


From the preparing-room, the filled and tested 
capillary tubes are taken to a packing-room, where 
each tube is inserted in one of the four grooves 


of a wooden holder shown in one of the illustra- 


tions. The other three grooves receive respective 
ly a little rubber tnbe, a needle, and a small wood 
en spade resembling a toothpic) Thus charged 


the wooden holde slipped into an ¢ ivelop on 


which directions for using the virus and the sim 


ple instruments by which it is accompanied are 


printed According to these directions, the sur 
face of the 
the ends of the capillary 
off, the 


broken end 


skin is to be scarified with the needk 
tube are to be broken 
small rubber is to be slipped over one 
and the virus is to be blown upon the 
into the 
printed their 


listributed by the Health De 


wooden spade and thoroughly rubbed 


scarification These envelops and 


wooden holders are 


partment to its various supply stations through 
out the city and sold for ten cents each 
The 


human 


theory of the action of vaccine on the 


organism depends upon the relation of 


smalipex to cowpox The novel elements of 
Jenner's discovery consisted not only in inocu 
lating hie patients with cowpox but in boldly 


that 


cow.” For his temerity 


declaring cowpox was smallpox in the 


Jenner has been either 
knuckles by his 


physicians, or ful 


sharply rapped over the contem 


poraries and by many modern 


somely praised as one of the most brilliant of in 


vestigators Thousands of experiments have been 


made for the purpose of refuting or confirming Jen 


ner’s assertion; but even to this day the relation of 
cowpox to smallpox is almost as mysterious to us a 


it was to the physicians of Jenner's time Inoculation 


of smallpox virus in the eighteenth century produced 


a disease which was extremely mild, and which fre 


single vesicle at the 


itself by a 


quently manifested 





TEE HOLDER AND ITS ENVELOP. 





PACKING THE WOODEN HOLDERS FOR 
DISTRIBUTION. 


In the early part of the century 
mistaken for vac 


point of {noculation. 
such inoculation was sometimes 
cination. Smatipox, it is certain, can be 
and if eowpox be merely a modified and attenuated 
form of smalipox, the protection which the forme: 
affords against the latter is comparable to the im 
munity conferred by 
which occur veually but once 
disease which is found not only in milch cows, but in 
other animals as well. Jenner himself traced cow 
pox back to the “grease’’’ found on horses’ hocks; and 
“ grease’ was successfully used by Jenner and many 
eontinental physicians for vaccinating purposes. At 
the New York Health Department Vaccine Laboratory 


modified 


many other infectious diseases 


Cow pox an infectious 


Scientific American. 


it has been shown that vae@ine virus can be collected 
from horses, pigs, rabbits, monkeys, guinéa-pigs, sheep, 
rats; while attempts te inoculate the 
cats, and mice have so far failed 


goats, and white 
disease in dogs 
immunity secured by vacci 
Rarely does a single vac- 
life. Susceptibility re 
seventh and tenth 
A second vaccination may, or 


The duration o* the 
nation varies considerably 
immunity for 


cination xive 


turns between the years, as a 


general rule may not, 
give immunity for the remaining period of life. Sus 


ceptibility may return again and again But widely 





FILLING THE CAPILLARY TUBES. 


effects of inoculation may vary, it is 


that an 


vaccine 
attack of 
milder than in the unvaccinated, 
active 


as the 


certain smallpox in a vaccinated 
generally 
fatal 


virus means merely that the 


person is 


and is rarely Failure of vaccination by 


person vaccinated is, at 


the time, immune, but tells absolutely nothing of the 
mnditi which mev prevail a few months lat 
Sometimes suscept!ility to smallpox returns in a 


Even an attack of smallpox 
belief, does not always con 


year after vaccination 


itself, contrary to popular 
fer total immunity 

ee - 

Athens Observatory. 

rhe Annals of the Observatory of Athens have been 


recently published in two volumes by M. Demetrius 


Director of the Observatory This establish 
1843-1846, by the liberality of the 


Vienna 


Eginitis 
ment was founded 


Baron George Sinas, consul from Greece to 


It has undergone many vicissit des during the latter 


half of the century, and the regularity of the observa 


tions has been many times ccmpromisecd Db? tue eveuts 


which have occurred in the peninsula Che Observa 


tory was completely reorganized in 1890 and placed 


under the direction of M. Eginitis; siace that time it 


has worked regularly and rendered great service to 


Greece and the noighboring regions by its meteorolo 


gical and selamic observations The result of this 
work is contained in the present volumes rhe first of 
these contains a long study of the climate of Athens 
the author has collected, verified and condensed the 
ancient observations and those of the last fifty years; 
the firat fourteen chapters thus relate to the barome 

temperature, winds, rain, ete,, as well as 


tric pressure 


optical phenomena (halos, rainbows, etc,), and to the 


temperature of the soil and sea rhe portion of the 
work relating to observations proper includes a de 
scription of the meteorological instruments of the Ob 


ervatory an... of such observations made at Athens in 


1894 and 1805 The second volume contains an im 
portant memoir upon the ancient observations of 
meteorite shower The author finda that in the works 


of Nikephoros, Theophanes and Kedrinos, mention ts 
° 


made of three meteorite showers which he fixes at 752 


82 and 558 of the Christian era The clreumstances 
which accompanied these showers indicate that they 
belonged to the Bielides, and this hypothesis is con 
firmed by our knowledge of the periodicity of this 


group But the different showers do not appear to 


have belonged to the same group of meteorites those 


fragment 


, 


of 582 and 752 belong vrobably to the same 


of the Biela comet, other than that which gave rise to 
the shower of 558, in the same way that the Bielides of 
1798 and 1838 seem to belong to a group of corpuscles 
different from that producing the showers of 1872 and 
1892 This confirms the idea of the author as to the 
slow disaggregation of the Biela comet The 
part of the volume contains observations upon meteor- 
Athens in 


second 


ites, meteorologieal observations made at 
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1896 and those upon earthquakes made in Greéce from 
1893 to 1898 


Method of 
One of the 
Congress of 


Recognizing Blood Spots, 

brought before the 
new method 
Ladislas Deutsch, of Budapest, by 


interesting 
Medicine at 


points 
Paris was a 
discovered by Dn 
which the origin of blood-spots may be recognized: this 
will no doubt be of value in legal 
Recent that if of a 
definite nature, such as the red globules of blood, are 


great decisions 


experiments have shown cells 
into the organism of an animal the 
property of 


destroying these specific elements, becoming thus 


introduced 


serum of this animal acquires the 


hemolytic, according to the term used. This sol- 


vent power is specific, and the author proposes 
to take advantage of it in the medico-legal diag- 
This been 


one of the most difficult problems; the red globules 


nosis of blood-spots diagnosis has 


could be separated from those of 


variation in 


of mammals 


birds, but owing to the small size 


those of the different mammals could scarcely be 


separated. With the use of hemolytic serums the 


diagnosis now becomes quite easy. It is only nec- 
essary to take up the stains with salt water (9 
per cent) and add a few drops of the different 
serums The serum which dissolves the mos 


globules in question, that is, in a few 
origin of the 


rapidly the 


minutes, indicates exactly the 


globules. Thus, supposing that according to the tes 
timony of the accused the spots come from a sheep, 
it only need be observed whether the corresponding 
serum for uch not; if 
origin is determined, if not the trial is 
with the 


globules dissolves it or 
so, the 
continued by treating another portion 
serum for human globules, which is easily obtained 
(rabbit, 


This 


by immunizing a laboratory animal 


guinea-pig, etc.) against these globules 


latter 


spot in question 


dissolving the globules of the 
show clearly their human origin. 


made and appears to be 


serum, by 


This diagnosis is easily 
certain in its results. It is only necessary to be 
provided with the serums for most of the common 
globules, and with a dozen 


to determine in most cases 


animals and for human 
or more serums it 18 easy 
the origin of the blood-spots 


o-oo 


Current Supplement, 





The 
rhe current SuprpteMeNtT, No. 1307, is an unusuaily 
Illumination of the 
is accompanied by a num 


ttractive number Electrical 


Fan-American Exposition ” 
ber of The 
Poulsen “ Contemporary 


Telegraphone”™ is by V. 
Electrical Science” has a 
“The Geological Society of 


engravings 


number of short notes 


America” is an abstract of the papers read at the 


meeting of the society, and is compiled by Edmund O 


Hovey. “Recent Science” is by Prince Kropotkin. 
The usual Trade Notes and Receipts are also pub 
lished. Prof. Robert H. Thurston's important paper 


Steam Engine of Maximum 


upon the “ Steam Turbine 





SEALING THE CAPILLARY TUBES 


Simplicity and of the Highest Thermal Efficiency ” is 


continued in this issue 


Centents 


(Tiivetrated articles are marked with an aateriwek.) 
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RECENTLY PATENTED INVENTIONS, 
Agricultural 
CULTIVATOR AND 
SmituH, Asotin, Wash. 


will as a 
verizer, and 


Implements, 
HARROW.—MIcHacL 
This agricultural ma 

weed-exterminator, pul 
The machine has a se 


chine act 


ultivator, 











Scientific American. 


separate stem-cutting devices. Nevertheless 
the inventor preférs to employ rotary cutters 
to sevér the stems. 

SCISSORS.—JonaTHAN BApoer, Manhattan, 
New York city. The shanks of the scissors 
tinades are connected by a spring which acts as 
a handle and normally holds the blades apart 











| 
ries of frames coupled together so that they | or in a position to receive an object. The 
may yleld. The frames are provided with ver- | blades may be quickly brought into cutting 
tically-adjustabl« caster-wheels, serving to | action by pressing the end portions of the 
regulate the depth to which the shovels enter | spring toward each other. 
the ground An arrangement of ovels . .uwerw . . : : 
me 4 oP nthe seg 4 = ih | PIPE-WRENCH.—Epwin F. Comper, Sel- 
ie arious sections is provide Vv whic . " an 
pty dis we” | kirk, Manitoba, Canada. The pipe-wrench com 
the ground is effectually cleared of weeds. The } A , 
all : prises a fixed jaw having an integral arm 
draft can be quickly shifted to the right or to} . 
th kale iam : | extending rearwerdly, and a movable jaw piv 
1e e o kee the implement straight, es ; j 
‘ ’ ' ‘ ’ oted on the fixed jaw. A cam-lever is 
pecially when work is to be performed upon 
+ hillsid fulcrumed on the arm and engages the movable 
a! side . 7." 
| jaw to swing it toward the fixed jaw. Che 
i F | 
| cam-lever is operated by a handle. By means 
Bollers and Furnaces. of this wrench a pipe can be firmly gripped. 
: , The jaws can be adjusted to accommodate 
ASH-PAN WILLIAM 8S. ANDERSON, Jasper ‘ = 7 , 
3 pipes of different sizes 
lenn The ash-pan is so made that it can be 
conveniently handled without fear of acciden MATRIX AND SPACH-BAND CLEANING 
tally spilling its onten und «without pet MECHANISM FOR rYPE-SETTING MA 
mitting dust and sparks to fly with the wind. | ‘ HINES Davin A. Hensiey, Vicksburg, Miss 
The novel f of he struction Is 4 It is the purpose of this invention to provide 
i structio a 
cover which is fitted with’ devices removably | ™¢#ns by which the typeanatrices and space 
ngaging the pan and by which the pan may be bands will be automatically cleaned during 
he tre " r » . 
arried from one place to another and the cover thelr ordinary travel through the linotype, By 
lisengaged when it Is desired to empty the thus keeping the matrix and space-bands clean 
pan the necessity of frequently renewing them tis 
avowed Opposing matrix-brushes are located 
FURNACK,-Joun L. Posuin, Chicago, UI , ” 
: n vertia: allnement with the discharge-poms 
On opposite sides of a combustion-chamber gas 
. of the matrix-belt, so that the matrices dis 
rues are arranged Independent fireboxes are > 
, charecd from the belt willl fall between the 
provided for these gas-fine which fthreboxes 
. brushes and will thus be cleaned 
open inte the rear ends « he flues so that the 
products of »mbustion h eboxes pass INTEREST-COMPUTING MACHINI LARS 
into the flues at the rea nd in order M. Lanpine, Glenwood, Minn Mr. Landing 
then to travel forward and pa nto the for has invented an ingenious machine for com 
ward end of the combustion-chamlx A mix puting interest and time iy its means an 
ing device in the rear portior ombus operator can readily figure the Interest on vari 
tlon-chamber serves the purp mixing the | ous principals at various rates and for various 
product of combuation gas-flues thione and ascertain the time (number of days) 
An kind of vel lifferen | is of fuel | between two given dates, The improved ma 
in be used Cold al rire ’ i from etrik chine can also be used for solving, at least ap 
ing the boller when h cl ire proximately, various other problema, such as 
opened for Introducing fue finding the time during which the Inferost on a 
BROILER THOMA rr lersey | #iven principal will become equal to a given 
City a 2 Ch bolle i eam-compart amount at a given i 
ment provided with a manhole in its top; a BORING-MACHINI WiLttaAmM R ARRAMS 
“ r-compartment and ile onnecting the | Portland Ore ro provide a machine for 
ompartments wit each other These tubes | boring into wood without danger of clogging 
are curved to permi thei removal through | or breaking the tool is the purpose of this in 
he manhole The bottom f the steam-com vention The machine comprises a revoluble 
partment and the top y he water-compart boring-tool having a hollow shank at the for 
nt are dished toward eacl he and the ward end of which a bit is carried From the 
ends of the ibes extend approximately at | boring-tool a stationary discharge-pipe leads 
right angles the top nd bottom Batlle In order to draw the chips or cuttings longi 
! defle Tv woke and ise rhe | tudinally through the tool and convey them 
i eatlr rm means away hrough the discharge-pipe a fluid 
vin 1 defective boile ube with out pressure pipe aed wit lr vrente the neces 
| 
d in ar of its neighbors are note-, sary suction hy the arrangement described 
worthy the chips are removed from the bore as quick 
PORTABLI STEAM -GENERATOR Jo. | ly as formed; and, consequently, there is no 
SEPH ScHOE ' AND CHRIS' JAEGER danger of the boring-tool’s becoming clogged, or 
Brooklyn, New York city Through a boiler a | bent, or broken 
. ully-di : ' a . cket In WASHING-MACIIINI Cates T. Reever 
Close I bol \ ad . dge the jacket grewardson, !I The washing-machine has a 
has & SKIFt W n ‘ below the boiler plunger which creates a suction through the 
I n the upp part of pene . ube | clothes so as to accelerate the process of wash 
ike Ser s tl ! rpose of 0 1 P 
passes which cine l nduct ing them The plunger works in a pan and 
ing away e steam rm ! xtends down irries a number or rigid strips, which serve 
ward between the boiler and t acket and | ay beaters for the clothes rhe plunger, when 
is coiled below he bottor he boll and forced downward upon the clothes, presses them 
then proje a ugh Che ie and beyond it against the bottom of the pan. Upon the return 
‘ ene signe f ’ st f 
The genet in designed l of the plunger, a suction is created which tends 
supert ne do } 
' heating eal The | materially to in the process of cleaning 
\ " } . iy h 1 ime to 
t t \ OV ’ the clothes rhe plunger keeps the water tn 
1 I i . | a nameiy 
constant circulation 
A i 
' ; , HAT-SHUAPING MACHINI Mani A, Cum 
a) I URNACIH \\ \ ! HER 
. . . IN‘ Manhattan, New York city On a steam 
(‘le md o) | n i the fuel 
, : basin, a perforated dle is placed. With this 
burt i 
. " pert ited dle a movable dle coacts to hold a 
" " wl in 
hat ty reason of this coaction, the hat is sub 
' i ! ) ! a \ on 
t ml t ! tion of steam during the opera 
‘ The alr which 1 ad ‘ ha 
thon f he lk render the matertal suff 
\ ited nd there in 
, , : ne clently pliable be readily molded or pressed 
) nal ecure hblehly efficler 
1 | n i ! \ vned j uunted to move toward and 
mut Ilo ! hr atin ibe ure 
tre 1 iw ale » form the crown of 
n b which bee erve in 
th ' he rat named dies have central 
‘ ! tt t ‘ | ! ‘ Tur 
opening irongh whieh the rown | enabled 
' \ ‘ Ain bh ! ! th 
to pa 
t Lior t 
SHARPRRENDING MACHINE JAMes N 
CHAPMAN, Memphis, Tenn It is the purpose 
Klectrical Apparatus , " 
if the invention ft ihe 1 nachine for 
PELEGRAPT OR NE CALI nln TT ) TT, 
MECTIANISM | } Chicago lengtl ind) thickness ind ale f beuding 
i hie iw i " anal tele haft heeis diferent length and curvature 
phene call d ) har syd at the same time to perform the work tn 
lan re pward | tet time than has usually been required for 
movemer \ \ and, the purpose ivy means of thie machine two 
4} { kin he pe tien | Shatts are bent simultaneously and the heels 
and releasin after break ive formed on any required radius he time 
whe ] windlr " P s)) required for bending 1 ahaft | about one 
mn ty ' ‘ minute 
recel ve ra port STAPLING DEVIC Joun C. Lary, Clin 
tonville Ky This device is used for the pur 
poe f wetting staples in position to be driven 
Mechanical Devices epecilalivy in wire fenee construction. and for 
xit he staples In place without the possl 
ORACCOSTEMMING MACTHIINI \I bility injuring the hands or the fingers 
1 ‘ BavanHaN, Barton Helgl \ The device carrte i number of staples of any 
bod leaf is seized and held one |} jestred in which staples are delivered one 
vw rune of which ‘ ! © prox afte the other to the xing section of the 
+) " 7 ; 
" hat wy may feed ly of the levice and automatically placed in postition te 
ent ! lengthwise between 1 Aiong-| be driven ! taples may be placed in any 
ie pa if belts Ik a second pair of | desired quantities on a magazine or collecting 
, rela pte i ‘ ‘ stem | dewles from w bh they are quickly trans 
! \ het ation | ferred to the we device in the fleld 
Y hine under « 1 i instances EAHIBRITING DEVICI RERNMARD Trorr 
he ’ ! 
+} t whereby f arry Manhatian, New York city This exhibiting 
n lv of the leaf are au 1 to diverge, | device is to be used for advertising and for 
wpe o strip the stem mm the bod of | other purpose and is provided with mech 
without the ee ity emp) 
' i ! n | ing anism of improved construction by which a 
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strip of material, carrying a series of adver 
tisements or other matter to be exhibited suc- 
ceasively, is moved intermittently in one direc 
tion and then caused to travel intermittently 
in the opposite direction. The interruptions 
or stoppages of the movement are long enough 
to permit the reading of advertisements. 





Metallurgical Apparatus, 


ORE - SEPARATOR. -—— Avevstus C. Har 
ruNG, Galena, Kans. This separator is partic 
ularly adapted for the treatment of lead and 
zine ores. The ore, mingled sand or ore, gangue 
and water are deposited upon a rotary table 
and spread out so that the heaviest material 
remains near the center. Canvas sweeps pack 
and spread the material evenly An adjust 
able scraper takes up from the table different 

of material; and by the higher or 
adjustment of the scraper any desired 
quantity grade of material can be removed 
and deposited in separate receptacles, Novel 
mechanisin provided adapt the seraper 
thus to deliver Into separate receptacles. 


grades 
lower 


is to 








MACHINE FOR COLLBCTING PRBCIOUS 
METALS FROM RIVER-BEDS.—James BR. 
Dake, Merrill, Wis. The machine comprises 
a frame In which a shaft is mounted. A 
current-pressure wheel is attached to the 
shaft, the wheel having laterally-swinging 
blades and being adapted to be entirely sub 
merged, From the shaft an endleas carrier is 
operated on whith buckets are carried, The 
bucket-carrier Is set in motion by the current 
wheels. The buckets scoop up the sand con 
taining gold or other metal and deposit it in 
the sluice The water flowing through the 
sluice carries the sand and gold, the sand 
being discharged at the outer end of the aluice, 
while the gold settles In the pocket? at the 
bottom of the sluice 

GOLD- GRADING AMALGAMATOR. — At 
roxso Z. BaLornenrno, Mexlieo, Mexico The 


object of the machine is to produce a current 





of puip of uniform and constant velocity from 
the first receptacle to the last, and also to 
faciiitate the deposit by gravity of the mineral 
particles at the bottom of each receptacle 


nus the heaviest particles are to be deposited 


In the first receptacle, the lightest or finest 
in the last The current of pulp ts passed } 
through a gradually-increasing body of water | 


as it travels from receptacle to receptacle, The 


agitation of the water is most violent In the 





first receptacle and least apparent in the last, 
Rallway Appliances, 

FROG James Barry, Galveston, Texas, 
Situated a the outer sides of crossing rails 
are chairs or brace-blocks U-bolts extend be 
tween the chairs and pass under the rails 
\ connecting-plate is fastened to the rails | 
beneath the chairs and extends from one U 
bolt to the other It is claimed for this con- 
struction that It is more secure and durable 
than that at present employed | 

GRAIN-DOOR Joseru. E. Brown AND 
liexuy Hl, Winters, Vietoria, Kans. The ob 
ject of the invention is (o provide a door for 


freight-cars which is designed to prevent leak- 
of A novel fastening is employed 
comprising cleat with an overhang! portion, | 
which is formed with 
engagement by the grain-door 
end The cleat is fast 
the railway-car at of 
\ arranged the 
door-opening 


nee 


the inner face of trans- 


riba for 


hold 


rigidly 


to one in place 
ened 


the 


other 


to one side 


door-opening bar is at 


of the 
turned 


side has 
foot 
the car 

The 
the 
the and 


cal | 


and its 


A 


loose 


lower end laterally to form 


of 


fn) 
the floor 
of 


drawn 


keeper la fastened on 


ly 


end 


to receive the foot the upper 


of the bar Is toward car-body 


to clamp the grain-door between bat 


the 





Vehicles and vanorlon, 





CART 
hie 
erciaing 
liwht 


N 


loun J MeoNuwry, 


joyming-cart 


‘ 
x 


Carmel 
in a uaed 


invention 


horses object belng to provide a 


strong vehlele to give the driver the 
had 
conhatruetion 
to 


mor han velt\ty 


ane 


comfort whieh eannet be in ractog- sulkies 


So light ts the that the inventor 


has been able produce 1 complete cart 


welghing not five poutcde 


amy ipable of end ' ‘ he atrains ¢ 


which 't can possibly be subjected In ordinary 


use 
Vien 
Rock 
box 
the 


AALI 
Hill, 
arranged 
lubricant 
rhe 
1 return oll.groove extending partly longi 
tudinally on the top from the inner end toward 
rhe portion of the 
turns downwardly and forwardly to the 
of The box for 
at outer an oll-chamber 
The forward portion of; 
the return groove opens into the bottom of the 


AND 
Ss © 


Hox, Jomun G. Aw 

ro provide & new 
free cireula 
of thie 
formed 


LRRAON 


Insure 
the 
its 


and 
of 


axle to 


thon ta 


purpose 


Invention axle has spindle 


with 


the outer end outer 


groove 


under side the spindle the 


spindle has its end 


for the lubricant 


chamber 


VEHICLE-IUB Kpwin BR, Jonns, Hornelle 
ville, N.Y ty means of this vebicle-hub the 
use of a spindle-bar or nut at the free end of 
the spindle ts dispensed with The vehiele-hub 


is detachably held on the spindle of the vehicle 


| 
| 
| 


axle the mhection of parts is dust-proof 
The «¢ ipe of lubricant is prevented: and 
hub of the vehicle-wheel is held wpoen the ax'e 
spindle in a manner which is both more simple 
md more effietent than that which h hereto 

| for been known, j 


| the 


HAMB-FASTENER.-—Sttas T. MaRtarre, 2 
Garner Avenue, Buffalo, N. Y. The hame- 
fastener Is designed for quickly and sectrely 
connecting the lower ends of the hame eec- 
tions about the collar with a tightening action, 
and is intended to be used in connection with 


any of the ordinary forms of bames. The 
hame-fastener Is made in three parts. One of 
the end sections is made with a large, up 


turned hook, opening upwardly and contain!: 
locking devices. The middle section ts formcd 
with a concave seat fitting up against (! 
lower convex side of the hook and co-operating 
with locking devices. 


VEHICLE-REACH.—Peter 8. WiItHtveron, 
Slack, Wyo. The improved reach rocks readily 
in the front axle, and allows a wheel to pasa 
over an obstruction or to drop in a hole or rut 
without breaking twisting the reach or 
coupling-pole Either end of the vebicle may 
be tipped over without Injuring the other end 
of the reach, The draft of the vehicle, more 
over, Is lightened, since there Is po friction or 
binding on the reach. The is not weak 
ened ; because no hole is employed for a king 
bolt. 





Miscellancous Inventions, 


BARTILAUGER, WintiAm) 6B, Ginson, 
Morrilton, Ark The invention, briefly le- 
ascribed, comprises a hollow cylindrical boring 
head, In the bottom wall of which en Inlet 
opening is formed, closed by a gate. A senop 
like excavator-biade extends below the bottom 
of the head at one side of the opening. Teeth 
are projected from the bottom of tue boring 
head to soll subsequentiy cut by the 
excavator-blade Vor diametrical enlarge 
of the hole the execavator-blade, 
a counter-boring attachment provided, A 
handle or bar adapted to rotate the 
boring-head and to open and c.oae the 
gate The counter-boring device ts openeu and 
vlowed from above the surface of the earth. 


loosen 
a 
ment bored by 
is 
red is 


also 


PROCESS 
kh. Pippa 
many 


or 
AND OTTO 


WASHING GAS 1CHARD 
I’, TRactiMann, Kiel, Ger 
The present invention relates te a pro 
cess for treating Ilominating gas obtained from 


coal, wood, peat, coke, or other similar sob 
stances with certain washing ingredients in 
such a way that gas escaping from leaks in 


the mains cannot Injuriously affect vegetation. 
The process consists In extracting from (he gas 
vaporous substances (carbon bisulfid, car 
oxysulfid, oll of mustard, mercaptene, 
thiophene, phenol, phenates, and the like), by 


bonle 


; means of washing Ingredients among which are 
} an amin capable of combining with bisulfid of 


carbon 


BOOK OR COPY HOLDER Bonapss T. 
Mon TOOMBRY "sry Dept. Washington, D 
C, This invention is an improvement in hold 
ers or stands for books, loose sheets, dcoeu- 
ments, or the like, to be used by public apeak 
ers, copyists, and ethers. The holder is ar 
ranged to hold any of the articles mentioned 
of any reasonable thickness, and ts so con 
structed that it can be adjusted to different 
elevations and inclinations and arranged for 
different articles as desired. 


BINDING STRIP FOR BOX-CORNERS, 


WALLAC! J PIPRRPONT, Savannah, (ia 
The improved construction provides a box 
corner strip the opposite edges ef which are 
formed with alternating projections and re 
cesses, the recesses and projections being of 
the same form, so that a number of the cor 
ner-strips can be cut from a plate of metal 
without any loss of material The projections 


of one strip are formed In cutting the recesses 


of adjoining strips rhe projections can be 
easily driven into any kind of wood without 
danger of aplitting the wood, Hy forming the 


projections with the same angle on both edges 
they can be readily driven through veneer atuff 
and the strip can thus 


thin metal 


in line with the grain 


be made of comparatively 


CURTAIN-FIXATURI Joun 
Mans Mr. Bernier 
hanging shadew and lace curtalna, 
and has ao constricted 
it ean be very easily secured to 
the 


n 
has devised a 


BRanine 
Spencer nha 


ture for to 


wether or separately 
hin device that 
dy tached member of a win 
dimensions with 
like fastening de 


surface 


ot from tapepees 


lew frame of any trapeverse 


out using screws, falls 


h 

CALF OR COLT 
Rocky Ford, Colo 
ance the call 
ime milk, but 
drink withent 
attached the 


or 


vie whi would lacerate a 


WEANBR 
Ihy 


ALVY (ior, 
of thle appli 
prevented auck 
te graze, and 

The apppliance ta 
head that tt 
and yet, ao 
h the onalt 


means 


of 
in permitted food, 
interference 
to animal's a 
the 


mother 


pro 
that 


jects forward from 
it will 


deavors 


howe 


annoy the wh 


take nourishment 


to 


FIRE AND WATER 
WALL, PLOOR, HTC 
fort-on-the-Main Germany 
Ix of 


PROOF 
JouN MASBARD 
An 
rowe 


REMOVABLE 
Frank 
floor 


upright 


iron 
of 


plate used consisting 


| plates set at convenient distances and provided 








with holea through which tron bare are drawn, 
“he middle bars are vanited to give atrength 
to the fle T'pon these longitudinal bara 
cross-plates are tlhed up. The iron floor 
plate is then brought In a mold of convenient 
ive filled up overmd with a layer of cement 
wu otha the foorplates obfained bear on the 
iron as well a m” the cement The coanstrur 
tion is fire and water proof 

WIRE. STRETCHER Frank J. OLMSTED, 
Keaver City, Neb The wire-stretcher has a 
lever adapted to be engaged with and to be 
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moved around a post In one of its edges the 


pest has aotches. A stretcher-head comprising 
a ring moves along the lever and is adapted to 
engage auy one of the notches A bar ie ar 
ranged at right angles to the lever and has 
connection with the ring Hook-bolts are 
mounted in the bar and tightening nutes are 
carried by the bolts The device can be con 
stretching and twiaet 


venlently employed for 


ing the ends of a broken wire 





. So 
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WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
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ENVELOP James A. ULiman, Manhattan 
New York ctt The purpose of this Invention 
ie to provide an envelop which can be opened 
very much more readily than the ordinary en 
velop To this end an orifice is formed tn the | 

aling fap, through which orifice the blade | 
of a knife may be inserted to cut the envelop 
open In order to render the Insertion of the 


knife-Diade easy, a notch is cut In the back of 
the envelop just under the opening, so that tae 
blade will bave a clear passage into the Inte 
rior of the envelov 

ADJUSTABLI DRESS-CHART Hannay © 
WiLson, Manhattan, New York city The in 
ventor has devined a series of adjustable pat 


terns w..ch can be readily set according to 
measurements, eo as to obtain proper patterns 
for ladies’ waltsts The principa iime of the 
invention are to simplify the adjusting opera 
tions, to provide a ynatruction that will post 
tively give the full outline of each plece, and 


to enable the dresemaker to vary the pattern 


hori Witttam A. Fries, Sa Brook 
lyn, New York city rhie invention relates to 
non-refillable botiles Mr Fries has been 


chietly concerned with providing a bottle which 
le both practical and cheap and whch is so 
constructed that the refilling of the bottle will 
be effectively 
vaive inserted in the neck 
bottles cannot be made by the ordinary meth 
ods of blowing and molding The present in 
primarily designed to 


prevented by means of a novel 
Many non-refillable 


vention, however, Is 
overcome these difficulties of manufacture 

DRAWING AND MBASURING INSTRI 
MEN’ CwiesTia BE. Kean, Decatur, Ga. The 
invention relates to an instrument for use in 
drawing, measuring, and working with various 
sorts of materials. The instrument comprises 
a sealed ruler, a T-equare, a protractor, and a 
com pass 

SILK-CLAMP.—James J. McGratn, Brook 
haven, Miss. The clamp is adapted to bind a 
belt of ailk and to retain the folds in proper 
position for exhibiting the goods 
arms and auxiliary inner clamp-arms exert a 
points rhe 


Main clamp 


clamping action at two distant 
inner clamp-armes are of such form as to pre 
vent them from making an impression on the 
silk when several bolts are superposed 
PIPE-ELBOW BRACE 
riztp, Eime, Mo The pipe-elbow 
formed in two sections adjustably 


Samvurn. C. Brown 
brace is 
connected 
each section further comprising a clamp to en 
gage the pipe, such clamps lying at angles to 
the sections dispose the 
brace iy this construction a brace is pro 
vided which is adjustable to suit the form of 
the elbow 

POOL-HANDLE.--Antaim L. Wats 
ville, lowa. Mr. White has provided a hammer 
or like too) to which a handle may be conveni 


ao aS properly to 


Spring 


ently attached Engaging the head is a metal 
lie tube, into which a plug is forced to grip 
the interior walls, so that it is held in the 
head A hand-piece is fastened to the outer 
end of the tube; the tube and the hand-plece 

intly form the tool-handle 

PFROUSERS-STRETCHER 
MAN, Victor, Colo The trousers-stretcher con 


Joun C. Tat 


sists of two crosa-pleces, between which the 
legs of the trousers are clamped, and a central 
plece connecting the two cross-pleces. rhe 
entral plece can be so adjusted that the cross 
pleces are forced apart to stretch the trousers 
DISPLAY-STAND Manhat 


tan, New York e!ty rhe inventor has received 


ISAAC STEINAI 


both a mechanical patent and a design patent 
for & portable display-stand, which is Intended 
to recelve collar-buttons rhe mechanical pat 
ent shows a bowl-body together with a trans 
parent sectional cover for the body, the se 
tions being capable of sliding one over the 
other. A stem verves to hold the parts of the 
over loosely In position, and to prevent them 
from leaving the body The design patent 
shows the bowl formed as a turned-down collar 
and the stem as a collar-button 
TACK-PULLER.—-CuAgies A. Evans, Hay 
erhill, Masa. The tack-puller 
handled fork having spring arms, and a pair 
of spring-jaws fulcrumed between the arms 
and normally open The spring*jaws are al 


comprises a 


ranged to close “by applying pressure and to | 


ypen automatically upon removing the pressure, 


so that the tack pulled may drop out to permit | 


the tool to be used again. 





Designs. 

VIOLIN-BRIDGR.-Samvuet G. Donwecy, 
Avgusta, Ga. The leading feature of the de 
sign is an arched hook-shaped upper or head 
section of the bridge, which head-section at its 
left hand i# connected by a shank with the 
base-section of the bridge. 

BELT.—Lotis Sanpers, Brooklyn, N. Y. The 
design provides an ornamentation resembling 
a collar located at the central or back portion 
of the belt. 


Norn.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 





Automobiles built to drawings and special work done 
pomptiy. The Garvin Machine Co., Spring and Varick 
Streets, New York 

The celebrated “ Hornsaby-Akroyd” Patent Safety Vil 
ngine ie built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast lth Street, New York, 

The best book for electrimans and beginners in elec 
tricity is “ Experimental Science,” by Geo. M. Hopkina. 
By mail, & Munn & Co., publishers, 41 Broadway, N.Y. 

t@™ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., #1) Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS 





Names and Address mu«t accompany all letters 
or bo attenten will be paid thereto, This le for our 
vation and not for publicauion 
en to former articles or anewere should 
of paper and page or number of question 
Enquiries not answered, in reasonable time should 
” repeated; correspondents will bear in mind that 
some anewers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in thie department, each must take his turn. 
Buyers «ishing to purchase any article not advertiacd 
in our columns will be farnished with addresses of 
houses manufacturing or carrying the same 
Special Written Ia 


personal rather than 









general interest cannot be 
d without remuneration, 


exy 

Selentific©c American Supplements referred 
to may be had at the office *rice 10 cents each 

kes referred to promptly supplied on receipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled 





(8026) W. H. T. asks: 1. Is the voltage 


of a cireult reduced by Inserting resistance in 
series with the source of energy? A. No. 2 
liow is the voltmeter to be read—in series, or 
as a shunt with the resistance? A. The volt 


meter is always connected as a shunt upon 


the circuit whose voltage is to be measured. 3 
As I maintain the voltage is reduced, am I 
not right in saying If the voltage is not re 
through resist 


duced by passing the current 


unlimited number of lamps could 


be run, for In that case the amperage would 


ance an 
not fall (by Ohm's law), therefore the current 
would remain constant, no matter what re 
sistance was in the circuit? Suppose in a 
clreult carrying 5 amperes at a pressure of 500 
volts, five 100-volt lamps are introduced in se 
ries; one lamp will take one-fifth of the pres 
sure, while five lamps all, or 500 volts at 5 
amperes A. The resistance In a circuit has 
no control over the voltage The drop between 
two sides of a circuit is the same, whatever 
the resistance may be In a circuit with 500 
volts pressure there is a drop of 500 volts be 
tween the positive and the negative side, under 
all circumstances. If across this there be put 
a wire with 500 ohms resistance, a current of 
1 ampere will flow, according to Ohm's law 
¢ equals E/R. If the wire have 100 ohms the 
current wili be 5 amperes, etc., for any other 
resistance Now, if you divide the wire into 
50 equal parts, starting at the positive side 
you will find a drop of one volt for each of 
This is just like going 
down a flight of 500 steps You Illustrate by 
Fach 


lamps takes 100 volts drop in itself 


the 500 divisions 


the five 100-volt lamps across a circuit 
of these 


The current for such a lamp is about one 
half ampere You cannot get five amperes 
through five such lamps in series A current 
much in excess of a half ampere will burn 


the lamps out Che resistance of these lamps 
holds back the lamp 
is not overheated It is the increase of the re 


current so that the 


sistance which produces the result which you 
ascribe to the reduction of the voltage, and 
tn the usual direct current system the voltage 
is not affected by any other element of the 
current. 4. If this be so, what pressare and 
current are we going to get on the return 
(leaving out ifs resistance) to the dynamo? 
Will you kindly prove to me whether my state 
There must 

force the 


ments are right or wrong? A 
be enough 
current back to the dynamo 
portional to the 
wires. 


pressure provided to 
This is pro 
resistance of the return 
resistance, hence but a few volts are needed 
to do this work. You must know that in every 
circuit a drop of voltage is provided for along 
the line, so that the lamps, motors, etc., get 
the proper voltage for their resistance, so that 
they may have amperes sufficient for 
work There are many people who think 
volts are the working factor of Ohm's law. 
On the contrary, amperes do the work: volts 
furnish the pressure to overcome the resist 
ance. We get the expression very frequently: 
“A current of so many volts.”” The statement 
is entirely wrong. A current is measured tn 
amperes, not in volts. Now the drop in volt 
age along the feeders, both in going from the 
dynamo to the lamps and the return from the 
lamps to the dynamo, is given to the circuit in 
excess of the voltage needed by the lamps. 
In a large system this excess is furnished by 
another generator, called a “booster,” because 
it lifts the voltage enough to supply the loas 
due to the long line. If it were not for this 
the lamps remote from the station would not 


thetr | 
| in soldering copper, brass, tin, tron, ete.? A. 





; neutral by adding citric acid 


These wires are large and have a smati | 





get their proper voltage and would not be 
properly lighted. 5. Also is there any explana 
tion of the fact twat when a voltmeter is 
placed in series with resistance, it reads prac 
tically the same voltage as when it Is connect 
ed with the terminals of the dynamo’? aA. 
This statement is not true except when the 
resistance is so small as to be practically 


| negligible as compared with the resistance of 


the voltmeter. A voltmeter is wound so thar 
its resistance is enormously greater than that 
of any line to which it will be attached, so 
that it may consume but an insignificant frac 
tien of the current For a current of 110 
volts pressure the voltmeter 
haps 10,000 to 15,000 ohms 
would then take only about 1-150 ampere rhe 
indicates the drop of 





would have per 

resistance It 
voltmeter voltage be 
tween the points to which it Is connected if 
these are the poles of a dynamo, this ts tho 
whole voltage of the circuit if there is a 
large resistance in series with the voltmeter 
then the voltmeter will not Indicate the entire 


voltage of the circuit For Ulustration, sup 
pose the added resistance were just equal to 
that of the voltmeter rhe cireult now has a 
total resistance twice as great as that of the 
voltmeter; hence the drop of voltage through 
the voltmeter will be one-half and through 


the resistance it will be the other half of 
the voltage of the entire circuit 

(8(27) C. P. says: I would be very thank- 
ful to you if you could only supply me with the 
What is the 
quantity of material that enters Into the con 


following Information, namely 


struction of a modern first-class battleship’ 


Kindly give quantity in weight You may also 
give exact dimensions. A. In such a battleship 
“ Pennsylvania,” to be bullt for the 
States total weight is 
15,000 tons, 1,200 tons representa the 
LAO 


as the new 


United navy, whose 
about 
weight of the guns and ammunition, et« 
tons the motive power 1,000 tons the weight 


of the boats, masts, anchors, chains, provi 
sions, personal belongings of officers and crew, 
ete., leaving say from 5,000 to 5,500 tons as 
the weight of the hull rhis ship is 435 feet 


long, 76 feet 10 inches in beam, and draws 


at greatest draught 26 feet her 
above the water is about 20 feet 


} of the Geological Survey 


freeboard 
| 


(8028) B. O. asks how to give any article | 


made of copper the appearance of old bronze 
A. You can treat your copper article with the 
following 


Vinegar 1 quart 
Ammonia chloride 250 grains 
Common salt 250 grains 
Liquid ammonia % ounce 


The salts are first dissolved in the vinegar, 
and ammonia is added to the solution when 
it is ready for use Small articles may. be 
immersed in the solution, then removed, and 
when one part becomes too dry a paint brush 
is drawn over it so as to keep all parts 
uniform The color should be carefully and 
uniformly spread. When the copper has taken 
the desired tint and the liquid begins to dry 
and to thicken, the wet parts should be dried 
with another brush having long bristles or 
hairs, and when this is too wet to use, another 
is applied, and so on till the whole is dry 
The article is then allowed to rest in a warm 
place till the next day, when a second coating 
is given in the same manner as the first. The 
color now assumes a deep tone, and it may 
be necessary to repeat the operation several 
times to get a desired shade After allow 
ing the article to remain twenty-four hours 
after imparting the last coat, it is finished 
by well brushing with a soft brush which has 
been rubbed on a cake of white wax 

(8029) H. B. asks for a little help con- 
cerning the formula for the “ Toning of Bro 
mide Prints,” page 408 of the 
SCIENTIFIC AMERICAN of 1900 
1. How shall I make the solution of “ neutral 
mixing, it is 


found on 
December 20, 


citrate of 
found to be either acid or alkaline, what shall 


potassium If, on 


I add to neutralize it A. You may be able 
to purchase neutral citrate of potassium. Test 
the solution with red or blue litmus paper. If 
it changes the color slightly from red to blue, 
the solution is neutral If it changes it to 
blue, the solution is alkaline, and may be made 
If solution turns 
blue litmus paper red, it is too acid, and may 
be neutralized by solution of po 
tassium carbonate “ Add 
the sulphate to the citrate, miz, and add the 
ferricyanide,” ete. 
sulphate to the citrate before they are in solu 
tion, or after’ A. All After 


adding a 
2. Further, it says 


Does this mean to add the 


(8030) S. D. H. writes: In one or two 
of his articles Mr. Hopkins speaksof tinning the 
ends of metals so that they may be more easily 
soldered How is this operation performed’ 
Also, will you kindly give me directions for 
making a flux or soldering solution to be used 


To tin copper, for making electrical connec 
tions, scrape the surface, or clean it with a 
plece of fine sandpaper, rub it over with pul 
verized rosin, and apply solder with a hot 
soldering-iron. Rosin is a good flux for joints 
between copper, copper and brass, and copper 
or brass and tinned iron. A flux for iron or 
steel is made as follows: Dissolve zinc in hy 
drochioric acid until it will take no more 
Add an equal quantity of water. As the fumes 
of the acid and gas are very corrosive and 
pungent, this solution should be made in the 
open air. After a joint is made with the aid 
of this solution it should be thoroughly washed 
to prevent corrosion. It should not be used 
on fine copper wires. 


} 
| 
| 
| 





NEW BOOKS, ETC. 

CAPITAL OF THE DOMINION oF 
Ottawa: The Ottawa Free 
1899. 4to. Pp. 79. Price 


OTTAWA, 
CANADA, 
Press. 
50 cents. 

A charming little booklet filled with Inter 
esting views of Canada's capital It is pro 
fusely Ulustrated, and no feature of the city 
is omitted. An excellent map shows the water 
powers near Ottawa 


ANNUAL Report OF THE STATE GROLOGIST 
ror THe Year 1899. Geological Sur 
vey of New Jersey. 8vo. Pp. 327. 

rhe admirable reports of the State of New 

Jersey are very valuable The forests of the 

State have been considered as coming within 

the limits of the Investigations ard surveys 

consequently a con 
siderable part of the report is given up to 
forest matters 


A Manvat or Assayine. By Alfred 
Stanley Miller. New York John 


Wiley & Sons 
Price $1 


rhe student Is taught his subject by easy 


1900, 12mo, Pp. 91. 


grades The book appears to be a good ele 


mentary treatise 


Srupies, Screnvivic AND Soctar By Al 
fred Russel Wallace. Two volumes 


London and New York The Mac- 
millan Company 1900. 12mo. Pp 
532 and 535 Price x 





These volumes will charm all who are inter 


ested in saclence Space forbids to give even 
an outline of the chapters The first section 
is devoted to “ Barth Studies,” with six chap 
“Descriptive Zoology,” 


“Animal Distribution,” 


ters, then 
Plant Distribution,” 


comes 


‘Theory of Evolution,” “ Anthropology,” ‘Spe 
clal Problems,” Educational,” “ Political,” 

rhe Land Problem,’ Ethical” and “ Socto 
logical." The essays appeared in the leading 
reviews of the world The versatility of the 


thoroughly trained scientist Is admirably dls- 


played in these volumes, 


BoTaNny An Elementary Text-Book for 
Schoois. By L. H. Bailey. New 
York The Macmillan Company. 
1900. 12mo. Pp. 355. Price $1.10. 

A most admirable text-book The author 


seems to have a great gift for book-making. 
tjotany can be easily made a very dreary sub 
ject, but not with the aid of such books as 
these. The illustrations are very fine and are 
ersons desiring to obtain an ele 
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E.ectriciry. By Thomas M. St. 
John, Met. E. New York: The 
Author. 1900. 12mo. Pp. 179. Price 
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Many of the time-honored cuts make thetr 
appearance as usual. The author deals more 
with the uses of electricity than with experi- 
ments 
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By Utto Lummer. Translated and 
augmented by Silvanus P. Thompson. 
London: Macmillan & Company. 
New York: The Macmillan Company. 
1900. 8vo. Pp. 130. Price $1.90. 

A splendid treatise on the subject by a 
physicist of note and translated by another 
of equally great fame. All who are interested 


in photographic optics should possess a copy 


of this book, which will certainly prove a 

standard treatise on the subject. 

PLANT Lire AND Structure. By Dr. E. 
Dennert. London: J. M. Dent & 
Company. New York: The Mac- 
millan Company. 1900. 18mo. Pp. 


115. Price 40 cents. 

A volume of the “ Temple Primess.” Many 
of the essentials of botany are interestingly 
told It would make a good introduction to 
the science. 

CHEMICAL TECHNOLOGY; or, Chemistry in 
its Applications to Arts and Manu- 
factures. Vol. III., Gas Lighting. By 
Charles Hunt. Philadelphia: P. 
Blakiston’s Sons & Company. 1900. 
8vo. Pp. 312. Price $3.50. 

The third volume of Grove’s and Thorp’s 
well-known book has been written by an FEng- 
lish gas engineer It deals with the subject 
in a very thorough manner, and the latest 
phases of the subject are dealt with. While 
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Duck, certain named, F arnsworth, Hoyt & Co 
Flour, wheat, Imperial Blevator Company 
Food, certain named, Guerin-Delangrenier 
Games, table, A. Wasmuth 





Ginger, glazed, BE. Benneche & Brother 
Hats, Rothschild Brothers 35,707, 4 
Household articles, certain named, 









Michaels biuen cbd69 4900s) te deban 5, 75. 
Ice-machines, portable, Lapham « Schroeder 

Manufacturing Company A 35,757 | 
er material, linings of, J De Long | 
Lane articles, certain named, W. & H 

Walker . 35,743 
Le athe rs, certain named enamel and patent, | 

American Enamel Kid Company . 3 
Liniment, 3. B. Peck ‘ one 
Medical compounds, certain named, E 

Crosby .... rT 
Mineral we Ss Powell 





Oils, ete. 
(irgans, Se 


BE. llardi & Figli 

uck & Company 
certain named, 

Me wnufé acturing Company. 





» 
supplies, 


| 
Henry | 
McShane esses 3.7 















Sal-ammoniac, Roessler & Hasslacher Chem FOR ALL PURPOSES. | 

ical Company osesescessers 5,742 GRINDING MILL arous, reat mle | 
Sewing-machines and accessories, New Do versal Eccentric Mill. Address J. Bog 

mestic Sewing Machine Company. .35, LON. 28 Rodney Stre Street, Brookly ag vv Y. 
Sheetings, bleached or brown, Atlantic 

ton Mills . teteesees tee 4) Expert Model Making. Established 1867, Wm.'Traut- 
Shoes, F. B. Jenkins & Co....... 5 man, Proprietor Chicago Model Works, Chicago, Til. 179 
Skirt and waist holders, Safety Skirt Placket | E. Madison St. Write for catalogue of Mode Suppli 28, 

Company a - eae - 
Sang, Independent Snuff Mills 

up, Los Angeles Soap Company 7 | 
ap, O. C. Soap Company. . 3 | 
rile —_ $ — — d, Universal 4 A AND a eat 
Teeth, porcelain, Dentists’ Supply Compan ) nt) A pAR 0. KA ey 
Tobacco, chewing and smoking, United Ste ites 
obaceo Company 35,735 

Toilet articles and preparations, cet tain ] A 

mask aise o Me nn ae | Fg Magica pparatus. 

_prcparations sor, eth ca hat ‘al Grand Bod of Century Catalogue, Just out, 

powder or dentrifice, Works....... 3 | over "00 engravings, 25c. Parlor Tricks Catalogue, free. 
self-propelled, ‘American Bicycle MARTINKA & CO. Mfrs., 4% Sixth Ave., New York. 


Company 35,749 


























Washing, scrubbing, and cle: aning, che mical 
compound fer, C. W. F. Gorrell......... 85,744 
Wateks, 3. Teaer & Geb: é600001006decsesdbe 35,722 
~ 
LABELS. 
Ammonia-Napthos,’’ for a cleaning liquid, 
8S. Folsom.... $06 beucd Bweweesse 8,054 
‘Bella Vista,’ for cigars, “American Litho- 
graphic Company ......ecccsceeenees 8,032 
* Boss John, for tobacco, Finzer Brothers 
Tobaceo COMPANY 2... eee scree ssasecaves 8,087 
‘abinet No. for mantles for ‘gas-fixtures, 
M. Shapiro a 8,057 
* Caney Creek Bourbon Whisky,” “for whisky, | 
= Wollste “in .. 4 ° pe ° e+. 8,089 
‘Chef, for salmon, G. W. Sanborn......... 8,051 
‘Choice Sugar Corn,"’ for canned sugar-corn, 
United States Printing Company. . ... 8,045] 
‘Col. MeComas,"’ for cigars, Schmidt & Co 8,034 | 
“Defiance Starch, for starch, Magnetic | 
Starch Manufacturing Company 
** Delight,”’ for cigars, Sehmidt & Co 8, 
** Heron, for canned goods, United States 
Printing Company 8,049 
“ High Flyer Brand,’ for canned corn, United | 
States Printing Company .. 8,048 | 
** Kabn Brand Sugar Corn,"’ for canned suga: | 
corn, United States Printing Company 8,046 
“Lord Dandy,’’ for cigars, American Litho 
graphic Company os 8,031 
* Luscious Canned Goods,"' for canned gooda, 
United States Printing Company 8,050 
** Macaw Sugar Corn,”’ for canned sugar-corn 
United States Printing Company 8,044 
*Maiden's Blush Brand,’ for canned sugar 
corn, United States Printing Company. 8,042 
Old Kentucky Home,’’ for whisky, W 
Strader 8,088 
Pinnack for flour, Akin Erskine Milling 
Compat ee 
mea Cross Hever Cure. for a medicine 
Bureka Medicine Company 
Red Herbs,’’ for a medicine, C. Lozon 
Siesta for cigars, Schmidt & Co 
Smoke the Station trand,’’ for cigars, 
Geiger & Klein 
The American Chain Grate Stoker,'’ for fur 
naces, I R. Tibbitts 
The London,’’ for candy, London Confection 
ery Company . . 
The Model Brand,"’ for canned corn, United 
States Printing Company 8,047 
Vanilla Cut Loaf Drip,’’ for sirup, Whitford, 
Bartlett & Co 8,040 
Villi Maid grand for canned sugar 
corn, United States Printing Company 8,04 
PRINTS. 
i Ww Roth's Rheumatic and Neuralg 
Remedy for a medicine, A V. Roth 8 202 
Archer r plaids, J. A.- Mitchell 20M 
German Ege Flakes for egg-flakes, Ege 
Flake Compa 2 
Young America for otton fabrics J \ 
BESCOROE 2 oc ccc ccccscvrcevccesee 289 
A printed copy of the specification and dr t 
any patent in the foregoing list, or In 
print issued since 1865, will be "1 
this office for 10 cents In orderin pl * 
the name and number of the patent d red, and 
remit to Munn & Co., 361 Broadway New York 
Canadian patents may now be obtained by the 


ventors for any of the inventions named in the 
list, provided they are simple, at a cos 
$45 each If complicated the cost will be a ‘ 
more For full instractions address Munn & Co 
361 Broadway, New York. Other foreign pats nts 
may also be obtained, 
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Works, Camden. N.J. THE ESTERBROOK 








THE HARRISON CONVEYOR 


Overnead O ab 
Screens, Rolier Screens, levator. » Holes Engines, 
Standard Scales, Howe Gas and G ine Rigi 


BORDEN & SELLECK CO., 


= | BSTERBROOKS saeco 


150 Varieties. For Sale by ail Stationers. 


—Electric gh at Power 
ie Sys Tl Coal an 


ines, F x. raataloroe and prices, address the 


Pens of an 
or b 


STEEL PEN 








Penipment, ey mh Lo 


50 LAKE STREET, Sanna whe. 


Buckets, Phas a 





SALE OF MOTOR FACTORY, 
RIGHTS AND PLANT. 


The valuable Motor Plant lately 
belonging to the Mantettan bn Mot Siotor Cor Company will be 
sold by order of the Court & ‘. mene of New Jersey on 
T January 272. 190 2P. .va the anry 
m Street, y ‘ ¢; New Jersey, the 
Avenue Station of the Central Ratiroad of } of ‘New 

Real estate has road 





switch enters builaing. he can rights to the 
well known and approved Capitaine Motor. It is a 
ed for all power orse power. 


purposes roquirenn 6 to 


Is automatic and noiseless. ses petroleum gas or gas- 
oline, Can be started by anyone, and needs no atien- 
tion. Factory completely equipped with high-class 


moden machinery and tools. 
and pe sar 7 to ins 
TARLES 


ret . For ——e particulars 
¥, 
THOMPSON, Master, 


Exchange Place, Jersey City. 


MACHINE finished Dynamo Castings, wire for wind- 
ing, book of | ine truct tions. Church, 6) Dey St., New York. 


SHO Manufacturers’ goods or appliances, of 
merit, manufactar and sold on royalty. 
‘ ‘orrespondence solicited. Bex 2261, Boston, | 





} CHINES rliss Engin Brewe 
ICE and i Botilers Wi Qixek ae The TER 
, 508 ¢ ‘inton Street, Milwaukee, W 


WANTED.” 





—Temm rary or permanent situation by a 
fine mechanic accustom 

kinds of fine experimental and model work in either 

metal or wood, have all kinds of hand tools and a screw- 

cutting lathe with various attachments. 

ers or individuals write, Experimentalist, Box 773, N. ¥ 


KPI: SEND FOR FREE CATALOGUE, 


Prairle State Incubator Co., 
Homer Oity, Pa. 





PREMIUMS 


to various | 


Manufactur- | 


\ ayrne- nation of apn oe nas BeBe BOB. 
ay! Ld 

Reve 7s Para, * Ptlad hin. ee Tan " wu 

at 80.04 


of a Office of 

ern ~teel Works, South Bet! lebem 
wer diem. The examination will be open to Pail comers 
who 4 give oritense of experience ia the kind of 
work which they s2ek employment, 
citizens of the United states. it 
an intelligent knowledge of tbe cast} 
tr yyy of steel, — i! the methods 0! 
be able to read and int Y 
ings, and to follow with 


al 

f nes 
ome ; to 
ments, 
calipers ; 


~] aS 


with tacit the finer meas: 
Sacrament Unie star gauge 
uch a know! 





ie, 


ence, citizens! present occupation 
vious e <- aa or avant ann done. The app 


evid ante of cat! 
previous ew 
riety and land 
experience in work of the kind required, 
a JHN Dd. LONG, Secretary of the Navy. 


ANTED DRAFTSMEN, AN sy 
aati hogpts, will be held at the Nav ch Wash. 


C., January ®, wor 
| p= tS at ‘s38 a diem, Washi 1 mn Navy gal g 
and one Ist clase s' Sia wes. $2 per jan, one 
| nem abip re at . One Ind class 
at 84.00 jd = one cartograph te 
bape gi hie 


he 


aa to 





ATION OF 


Ww 


| face 


000 per an 
examination will be open to all comers who can 
dence of experience in the kind of work for whieh the 
seek employment, and who are citizens of the Urited 








| MODEL, qxporteneated, fine tool, or any class of work 
| antes by fu 


ly easipesd factory, centrally aye = 
New York City, expert mechanics, estima’ given, ¢ 
respondenc e solicited. MODELS, Box 774, New York. 





























irre & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigsiow & Bro., 181 Seneca &t.,Cleveland,O, 





Experimental & Model Work 


Cir. & 


advice free. Wm. Gardaw & 80n.45-51 Rose 8t.,N. ¥. 
D L Hi S L |) 


H Broat 





PHIA PA 


REGEALED ICE MACHINE 
$3 aDay ySure =: 


furnish the work and teach vo r= u pak ra 
the locality where you live, Send us your ow, re we will 

explain the business fully, remember we as aclear profit 
° 3 for every day‘s work, absolutely sure. Write at once 
BOYAL MANUFACTURING CO., 54, Vetroit, Mich 











dus your address 
and we willshow you 
=e Socbatal’e had a deg 





States. ions will be addre: to the conm- 
| Mandant Yard, Washington, D. C.. and nmust be 
| delivered to bt hi im on or bef re Monday, Janu mary ? 1. No 

after that date wil! be considered 
| Heh appieast will state in his application name, 
| age, residence, citizenship, present occu ie pre- 
vious is employment or work done. The will 
| be accompanied 7 aviceaee of citizens’ Np, and ~~ 
tiflestes, prefera - Ae from previous em: 

character, babits 0’ piety one en: scibriety, ond ak ‘and 

nd requ 





experience in work of the k 
JOHN_D. LONG, Setsetery of the Navy. 


ED.—ONE ARCHITECT AND ENGINEER, 
e Architect hoqpural Dretteman and Engineer and 


W V ANT 





One Sec con d-Ciass Dra’ An exawinaticn of s ar- 
plic — will be be hela at the Ne New Yo York Navy 1. 
ry %, 1901, for one itect and ineer at 87.04 per 
fiom. Naval Magazine, Iona |} . ¥., one arehitee- 
ral draft«man and engineer at $4.48 per oom. Depart- 
ond of Ordnance, New York Yara, Clase 
draftsman 06 per diem, department ¢ of Yards and 
ew York Vard. ‘The examination will be open 


to all oth who can give evidence of aay mee yp nd b the 


kind of work for which they seek emplo: ment, and wh. 
ore. ottinene of the United States. Ap lications » will be 
» the Commandant. N York, 


Nav ard 

nd must be ‘delivered to him on or betore W Wea 
anuary 23. No application received after that date w ri 
be cons ‘dered. li applicant wil! state im his applica- 
tion bis name, age, residence, citizenship, nt 
pation. and previous employment or work done. The 


Pp 
| Applications will be accompanied y evidence of citizen 
Pp 


and by certificates, preferably from previous em- 
ployers, ns to character, babits oF idl and sobriety 
and skill and experience in work of th nd wired. , 
JOHN D. LONG, Beoretary of the Navy 

FOR SALE. — Machine Shop, brass and tror foundry 
not large, bu well equipped. Aes | 

owners not active nor conve7sant with the busin 
thoroughly capable man who would know what —y} how 
to manvfacture, with eee ae engetal, can buy this plant 
on ver 


WATERTOWN MPG: Co. w atertown, Wis. 
DELS & EXPERIMENTAL WORK, 
I pectal 


nventions developed, & Machinery. 
| E. V. BAILLARD, Fox Bidg.. | Franklin Square, New York. 




















"PATTERN ‘AND MODEL MAKER». 


The Progress of Invention in the 9th Century 


By EDWARD W. BYRN, A.M. 


Large Octavo, 480 pages, 300 illustrations 


Price $3 


oo. Half red morocco, gilt top, $4.00. 


By mail, postpaid, to any country in the world. 


book is schola 
more importa 
ize the period 


turies, 





ThE MNeéw Book 3 Ee ASR~ 
Miunn& Co, Puscicweraa 
26/ Broannay, XN. 


“AMERICAN 

have 
will fix 
RAILWAY AGE” says, 


within the nineteenth c 
intended to be covered.” 


itt 
ntury is very timely 
der « 


of the SCTENTIFIC AMERICAN shoul 


tically every great event during the century. 
spectus will be sent to any address on application. 


MACHINIST 
wrineiples of the 


“This review of inventions which bave 


rukr new volume, which worthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
met with the warmest praise by both reviewers and readers. The 


rly and interesting, and records and describes all the 
nt developments of the useful arts which character- 

In a chronological table mention is made of prac 
An illustrated pro. 


The following are brief extracts from the many reviews, and 
give some idea of how the book has been received 

THE ENGINEER “ of London, says, “In this volume, which is nicely 
printed and well gotten up the author has attempted a heavy 
task and has carried it out in a praiseworthy fashion. There is 
hardly an invention or an improvement made during the cen- 

tury of which notice of some sort is not made.” 
THE BROOKLYN Bac very student who desires to be 


well informed on the subject of invention or to be familiar with 
the genius that bas made the nineteenth the crown of the cen- 


will be sure to want access to this volume, * * * Mr, 


Byrn deals with bis subject in a masterly manner.’ 


‘THE RAILWAY AND ENGINEERING REVIEW " says, “ The book is well 
written and interesting, and presents in a creditable form the 
ureat scientific and engineering achievements of the century sg 


" says, “ It gives rational descriptions of the 
oventions included. any, we fancy, who 
cen unable to keep up with the bewildering progress 


of science in recent years as published by the periodica: press 
d here just the concise resumé of many recent discoveries that they need,” 


had their inception and development 
and appears to be a complete review of the subjects 


i possess a copy of this unique and timely publication, 


MUNN & COQ., Publishers, Scientific American Office, 361 Bway, New York. 
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Scientific American. 




















You Can Depend 
Upon It 


There are no im 
perroasioss or 
‘aulty stock in any 
part of the 


WINTON 
MOTOR 
CARRIAGE 


It is built of the 
finest materials b 
the highest skill 
and most expe 

workmen. It re- 
presents the wreatest excellence in all detalis of con 
@truction. Catalog describing the new 190! models for 
the asking 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


No Noi se, No Odor, 





Price $1,200. 


~_No Vi bration. as 


You eannot make en 
automobile too good. 
If you want a carriage 
to run every day, buy 
the best. our 1801 mod- 
el Handsome, sina 
ple in ——- 


and evil 
Kepeciatiy ad “iene | 













for lone trips over 
country toads, 
Write for cata- 
logue desertbing 
our gasoline ays. 
tem, and one, 
two and three 
seated carriages. 


THE HAYNES-APPERSON CO., - KOKOMO, INDIANA, 


CHARTER ENGINE 


Any Place 

ey Any One 

‘porn Any Purpose 
PU wt. —Gasoline, (tas, Distillate 


Portabies, Engines and 
eT a 


tt?” State Your Power Needs 
CHARTER GAS ENGINE | co., Box 148, STERLING, ILL. 


"Mistakes in Addition, 
Office Neadache, 


and mistakes in carrying forward 








don't occur where the Compto- 
me.eris used. It saves half the 
time in doing the work and all 
time so king for errors. Bolves 
wich great rapidity and absolute 
accurac z all arithmetical prob 
lems. Why don't you get onel 


Write for Pamphiet 





62-66 Lumors ST.,. Cricaao 


WHY? 


WHY? 


Pay large sums for stained glass when a substitute can 
be bought, called 


LACIER 


It costs much less and looks as well. Write tor particu- 
lars. Samples forwarded to responsible parties. 


G. QUAILE, AGENT. 396 BROADWAY, NEW YORK, 





Sas GA Sto 


{ 
. CHBEIMVACO CSS tts. 


\\  Asbesto- 
Metallic 







* 





Bape Mana. 


Will stand the highest pressure for either steam or 
hydraulic work "rite for samples and price lat. 


FELT & TARRANT MFG CO. | 


*Packings | 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. | 


©, W. TRAINER MPO, 00, (Est 1874), 88 Peart St. Boston, U. 8 A 


Carbide Feed 
OLT_. ACETY LENE 


ee are eT) 


Government, by the 
State of Pennsy!vania, 
and by all other disin- 
terested authorities 


They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
ongaged in the business 
to be of perfect work- 
manship, 

Made from the best 
material by expert me- 
chanics, 





ECONOMICAL AND SAFE. 


EASY OF OPERATION. 


J. B. COLT CO., Dept. s. 
408 Bast 22d Street, New York. 
Boston. 


are endorsed by the U.8. | 


| 


GENERATORS | 


| 














WALRATH CAS,2.C480ciNe 


BNGIN Hs 


From 4to 206 H.P. Made in one, two, three and four cylinder type. The 
gas engine that ss y — meter as close as an automatic steam engine 
Adapted to all pow arposes, stati.nary or portable, and especially 
well qualified for electric | ighting Guaranteed to produce a first- class 
oe iy gy pr hee vag the aid of countershafts or massive fly-wheels. 
Neat in 4 mople in construction economical in operation, oolt 
lubricating, a r te. interch and Send for catalog" 


Marinette Iron Works Mfg. Co., Marinette, Wis., U.S. A. 


G, F. Ware er, General Sales Agent, Chicago office, 301 Fisher B’ld’g. 


” 











, New Microscope for Nature Study|Economical Gas Engine lgniters 


and for use in the Exami tee. of Ores, 
Metals, we cols, Fibre. 
A m N gre i a and 
ueen c e 0. 1 in. objective giv- 
ing power of about 100 diameters, | set of 
2 prepared slides of insect paris and other 
2 oan specimens, all in case, $16.0: 
we” Ask ee nearest Uptician for it. 






of every description for 
Stationary. Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters. Coils and 
EN & CO., Inc. Plags for cither touch 


Qu or jump spark. 
Optical oie cg a. | Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 
rhe Ave., New ¥ ork. 


“PERFECT BRAND” | | PROMOTES 
Asphalt Ready Roofing. HEALTH 


The most durable and 
strongest gravel surfac 
ed ready roofing on the iN! ob 
market, requires no f/ 


painting, and is cheap 
and tasting, Anyone 
can lay it over boards, 
tin or sningles 

Also a full line of our one, two and three ply Asphalt 
and Coal Tar Rooting 








Write Sor Cireular. 















0 _ Sor , 
Pri ee 


$16 West 23d St. 














Write for prices and particulars to _o York: 1 166 Broadway. 
ROOFING DEPARTMENT, Reeckiyn: 504 Fulton St. 
THE CORK FLOOR AND TILE CO. Boston: 169 Tremont St. 
139 © ‘ongress Street, - BOSTON, MASS. Philadelphia: 924 Chestnut St. 
wee ee | Chicago: 74 State Street 








«_FACTS ABOUT sssagricias 
FACTORY TOOLS. | BABBITT METAI 


Anything and everything you want to 
know about factory tools or any other 
tools will be found fully explained in 
the new and enlarge} edition of 

MONTCOMERY & CO.’S 

TOOL CATALOCUE. 

Tporoughiy up-to-date, with hundreds 

f ne > pemurce and juctd descriptions | 
of teols for all purposes. A book 
for study and reference, chock-full of 
useful and-tecinical information, Ev 
erybody should have it. By mail, for 
% cents 


MONTGUMENT & CO., 106 Fulton St., New York City. 


What Do You Wont To Boy? 


We can tell you where to buy anythin you want. 
Write us for the addresses of manufacturers in live of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


SEND FOR THE 


Scientific American = «= 


—~SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1236 
| Price cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 


VAJEN'S NEW IMPROVED 





The only device with which all 
harmful atmospheres can be entered 
and absolute comfort-sustained for 
a long peri No encumbrance 
Organs exercise their functions 
naturally. Wearer breathes cooi, 
fresh air continaally. Send for cat- 
alogue. Manufactured by 

VAIEWN-BADER co. 


120 N. Penn 8t., Indianapolis, Ind. 














This index is sent gratuitously to prospective purchasers, both in this country 


and abroad, who inquire for the addresses of dealers and manufacturers of the 
_ goods and machines classified therein. It is also sent to reliable Export Mer- 
° chants in the United States and to the United States Consuls in all foreign » 


Address inquiry Department, be 


Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


WARREN'S Natural Asphalt Stone | 
Surfaced Ready Roofing. 


@ surface is = 
at the factory and does 
not require painting. Dur 


countries. 


MUNN & CO., 








- Pettee gone soe, A , PLEASURE 

w gl way *y a 7 

Any lady ca tr 
tive cure for tor 

ing and dr 

postpaid, upe 








pesvely fire-proof. Has 

inch lap edge. Genuine 

Trinidad asphalt. De FRESH AIR 
signed for application is drawn through our air valve and pushed out exhaust 

witbout the help of skilled roofers. 

Warren Chemical & Mfg. Co., 86 Fulton St., New York. when impulse is needed. You see the advantages? 

lto S H. P. Stationai 7 





** WOLVERINE” 


Gas and Gasoline Engines 
STATIONARY and MARINE. 
rhe “Wolverine” is the only reversible . Sw 
MarineGus Engine on the market. 1387 Jeffersen Ave., Detroit, =f U.S.A. 
It is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutelysafe. Mfd. by 
WOLVERINE MOTOR WORKS. 
12 Huron Street, 


Grand Rapids, Mich. 


tt 


Over 70 sizes and styles, for drilling either deep or 
shaliow wells in any kind of soll or rock. Mounted 
on wheels or on sills, With engines or horse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS,, Ithaca, N. Y. 


~ a A Foor Powgr Crcutar Saw. Will 
saw 7-8 inch boards and under. A 








YOUR 
OWN 


YN CARDS, etc. 
$5 PRESS & Sroulas or >mall Newspaper Preas 
S. Typesetting easy. Money 

maker or saver. send stamp for catalogue, presses, ty pe, 
paper, ete. THE PRESS CO., Meriden, Coun. 


INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West Sist St., New York. 


Wanted in all important places of the U nited 


Agents for 
the sale of 
our widely 
own un- 
rivaled cal- 
culating ma- 
chines 








by old and young, Easy running. | 
Suitable for ‘$ ght mane. 


facturing. BRUNSVIGA 


also for our adding machines with typewriter. 
First Rate Improvements ! 
| GRIMME, NATALIS & CO., - Braunschweig, Germany. 


CoO yy STER 

Soe Oto BRAKE: 
io oO, O IN USE 
ADDS PLEASURE AND SAFETY ALL DEALERS SELL THEM. 


=PEDAL ONLY 39. ECLIPSE MANUFACTURING C°, -. 20% aX vy. 


ary ay any saw. mplese | 
wit saw r on @ | 
rian a earey ale oipoulas napige 

















HEAD PROTECTOR 


= [Manufacturers’ Index 


mitation rubbe ] 
able and eoonomica!.Com- Impertal Bit and Snap Co. ‘tach Street, gia. W is. 


every other revolution. Gasoline inlet is opened only | 


PRINT | 


JANUARY 10, 1901. 








FIRE-FELTI 
PURE ASBESTOS. 


REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEX! 


T Ss 
L MATERIALS 


ROOFING MATERIALS. DASsaa ik 








KROMSKOP 


Color Photography 


Nature's Reflex! “ It seems almost a miracle! 

“To the already long list of marvelous devices which 
will come into commun every-day use must be added 
this last -_ most — ing gift of science.’ 

remskep’s pomogzame and Kromskep’ 
Cameras, now ready. £2 Send stamp | lor book et. 


IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. — 


The New England Watch Co. 
ARTISTIC SPECIALTIES 


for the Season are shown 


In Our Blue Book for Ladies’ 
In Our Red Book for Men’s 


Watches. 


Either or both sent on application. 
7 Maiden Lane, 149 State Street, 
New York, N. ¥. Chicago, Ml. 
Spreckels Building, San Francisco, Cal. 




















All varieties at \owest prices. Best Railroad 


Track and W: agen or Stock Scales made, 
| " Also 1000 useful artictes, (hae ol Sates, 
| Sewing Machines, Bicycles, Touls. etc. Save 


Money.. Lists Free. CHICAGO SCALE Co., Chicago. IIL 


JESSOP. S  daea-cve 


FOR TOOLS Ss aw s 


We JESSOP & SON ST. NEW YORK 


Chemistry of Mannfactaring, 


Improvement and Invention of Processes and Pro- 
ducts. Utilization of Wastes and Unapplied Substances. 
Reduction of Manufacturing Costs oxperimental In- 
vestigation of Technical Problems. Research Work for 
Manufacturers. Working out Formulas for Manufactur- 
ing Technical Articles. Testing, Perfecting, Introducing 
and Disposing of Chemical Patents, Processes, Fore 
mulas, ete. 


PETER T. AUSTEN, 52 BEAVER STREET, NEW YORK. 





The Perfect Light 


Immensely cheaper than. gas or kero 
seme; and brighter, pleasanter. Fine 
print read 45 feet away. 100 candk 
power 20 hours costs 3c. No odor, no 
smoke, no alcohol torch 








Canton chan Lame 


t 1 instantly with 
All style 



















z: jCar ! 

rthy for beauty ‘of 
design, convenience and 
honesty of construction. 
CANTON INCANDESCENT 
= CO. Box N Canton, 0. 


The Pratt & | Whitney Co. Co. 


Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
(@” Send for particulars. 
HARTFORD, CONN. 

New York: Cor. Liberty and Greenwich Sts. BosToNn: 
144 Pearl St. BUrrALo: Cor. Seneca and Wells Sts. 
CHICAGO: 4 and 44 South Clinton St. 

GRAND PRIX, PARIS, 1900. 





DEFIANCE pErAnCe TS WORKS 


0.0.3.m 








| 
BICYCLES ssc 


MR. DEALER, it will PAY YOU to write us. 
OTTO KONICSLOW, CLEVELAND, Oxi0. 


CETYLENE 


DO YOU KNOW that the most light, teast treuble 
| gre atest comfort can be secured by using good byrne rs. 
The best burner. is D. M. STEWARD'S WONDER, 
Write, inclosing 25 cents, forgam mple. 

STATE iL INE TAL cO., Chattanooga, Tenn., U. 8. A. 
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